-1-SUBSTITUTED (OXAZOLIDINON-5-YL-METHYL)-2-THIOPHENE-CARBOXAMIDES AND USE
THEREOF IN THE FIELD OF BLOOD COAGULATION The invention relates to novel substituted
oxazolidinones, to processes for their preparation, to their use for the treatment and/or prophylaxis of
diseases and their use for preparing medicaments 5for e treatment and/or prophylaxis of diseases,
in particular of thromboembolic disorders. Blood coagulation is a protecti echanism of the
SUBSTITUTED (6 INQN-5- 2= THIOE CAR AMIDES L AND

organism WhiCiEEEIPS A FEf FETD OF BLOBD COAGOIALIBRT Jeoor -
of blood can beavordea or Kept to a . Haemostasts after injury of the blood vessels is

effected mainly@/ iﬂiféﬁtﬂﬂfg%@élﬁg Y HevRIRYMAIRNEH 8%&56@&@ Qa%%@es%fegqmpﬂﬁénr %&B%n&{ to
plasma proteins is trlggfered. 10 Numerous blood coagulation factors are invalved in this process,
c

| I
each of which PtotECGh YT CBHMRAh AR BIRPRAPRR IRRAYSRRTHAEIVE P oL VERAIIRG TedicRpents
form. At the erfiol didhecatseadendionpeotiiylarisverdisenet sattibiéafibfitrogeib oetabolko tisdeddpsin,
resulting in the formation of a blood clot. In blood coagulation, traditionally the intrinsic and the

extrinsic systegho VR FEGAJNBIRBCHAN REtR A ITHAGRIE AR RelpC 0 XA adedR: in the
(thrombin) play key roles. 15Factor Xa bundles the signals of the two coagulation paths since it is
formed both vi4&h&olNgI RIRRS YESERIFo PYSkiv e peliRPYnFBSH LTt IRAE hifex/aidemhac rithiwng
conversion of faigiatui. THgeariitated sesingjprptensteXadde asesiprererasabinaialyhbgniben cyaguaaagnch
of reactions, throrinbin. trar]qsf%rs the si nalts from tglf? ca§cade }o ISihe coafgu’aaéion st%tt% i(r)1fs tF\e tl|;l||00q_. q
Thrombin cIea?yeSsefW)riﬂovg\;/e'ﬁ di%‘cﬁ{) i ARiVatesACr Wwﬂm e I?equwed Tor &%%fﬁzing
the fibrin Klot, dufaetonXhliieoth cadditietipthiatitninatedyoteethisgyereslasskkvhydrepdaciont izoPvERs1
activation), wien e8I IRY!FSRRRAR AR (BERBIEMISHEY RCUAURITAL AL the end of the

(thrombin-activatable fibrinolysis inhibitor)'to TAFla, thrombin in a complex with thrombomodulin
inhibits the disSS1ERH CAMTE HISICABRIAIRSPHP PR SR/ IBFUEONF LR IATES RV T HSH oA bin

and thus in turst arpRifiesiéharcoredlabaguieastionadh RiRe ivatagcriateiie@xpriosio egstéma R
with thrombomodulin,tanta%onize this iém .ease(}jI tprﬂ&t)%g)lpr%ducti(? agws&l evenltin%exc ssive
haemostasis (%rﬁraolr%'ﬂog?sc. i Sh &S B R R LT SCAha MBI T G e'B? 0% botndTorms are
also known. During the formation of a fibrin clot, thrombin and prothrombinase (factor Xa in a complex)

are bounébto thadiprirfakaeeles e sigealsy pidhiolweuresaialainadiveeal dscTAKbhEIRhHREAHYT
endogenous 30gatitieaindt (SHhtssith fats)marneh ehelastithapr2 ganas ¢rRaguiRtiverneteriabf
During the coyrse of many cardiovascular and metgboljc disprders, as a result of systemic factors,
such as, for eXARIE. Hy5aH B TE R A QIEL%S A E BT P AEBRL i the blood with stasis
such as, for example, atrial fibrillation, or owing to pathologic changes of the vascular walls, - 2 - for
example endo¥fielmbdpsfuptiRasiionmttiepodeirisiatseteisiaf aneibasastadadndieofeagidatigiosiate
and platelet agfjvialioBiobRiSTHHIVWARIEE RAGSXAEF R NFBABIABITCaN b IREVIRG IR 20fich is

platelet-rich thrombi, cause thromboembolic disorders and thrombotic complications with _
Iife-threa{?@r‘ninﬁeﬂ%{f@g.for stabilizing the fibrin clot, to factéfllla. In addition, thrombin is a potent triggef o

V Cl

platelet aggregation (via PAR-1 activation), whiso contributes considerably to haemostasis.
By activating TAFI (thrombin-activatable fibrinoligsinhibitor) to TAFla, thrombin in a complex
with thrombomodulin inhibits the dissolution of thadot. Activation of factors V and VI
potentiates the production of thrombin and thuguim amplifies the coagulation reaction; the
25 activated protein C, produced in a complex withothbomodulin, antagonizes this increased

thrombin production, thus preventing excessive lesasis (thrombosis).

In addition to unbound factor X and thrombin in thleod, bound forms are also known. During
the formation of a fibrin clot, thrombin and pradhnbinase (factor Xa in a complex) are bound to
the fibrin skeleton. These enzyme molecules alleastive and cannot be inhibited by endogenous

30 antithrombin Ill. Thus, in this manner, clots stihive a general coagulative potential.

During the course of many cardiovascular and méitab@sorders, as a result of systemic factors,
such as, for example, hyperlipidaemia, diabetesnooking, owing to changes in the blood with

stasis, such as, for example, atrial fibrillation,owing to pathologic changes of the vascular syall



5Haemostasis is subject to a complex regulatory mechanism. Uncontrolled activation of the
coagulation system or defect inhibition of the activation processes may lead to the formation of local
thromboses or embolisms in vessels (arteries, veins, lymph vessels) or cardiac cavities. This may lead
to serious thrombotic or thromboembolic disorders. In=a#dition, systemic hypercoagulability may lead
to consumption coagulopathy in the context of a disseminated 10 intravasal coagulation. _
Thromboembdft 26iMplcaRERE el AYTIMEGHR YrRIBEEHEN TERI 83t Al Rast coagulation
anaemias, extsadqypoeabctizatiatomhiy stevastcsslahdasbesnrochatysis candogl&omirastibetic repptavalbtes
and stents. Thromboembalic disorders are the mast frequept.cause of morpidity and tality in
st ndustrial oL e e sag B AR b el R R o
Braunwald, 5tht@@gion, 1997, W.B. Saunders Company, Philadelphia]. In the therapy and prophylaxis
of thromboembolic and thrombotic disorders, anticoagulants, i.e. substances for inhibiting or
preventing blodernagaiatios, pliyean RS vivahsRIL. feQUMertyeatBRNt Ohesmie HoRUIOaIdACLE die
thrombotic disorders i Rariculay tose wheie, apd and siple feduction o AJLSIIENL Of mnavion o
anticoagulation’is equwe& (?or examplé actue coronary syndrome; Eﬁssep& o disorgers requiring
a short-term plapihytactibodebitoartichentoagviatols sysavmess Iophireesfels pranatiaeamvitesalybis,

cardioconversinhy, gptgoagulapis e aipNpshered ParraRsat oG sk aomanismvn dyemthe

prior art, for example substances for inhibiting or preventing blood coagulation, have various,
frequently gral¥RESAIGHIRBY B MCAPafh R/, GANSHaBRERN cthgraibp S nde dfeiRdupe Rt fietRBiRSdhe

prophylaxis ofiagaiashronhgisdivemooeorisdieshencdetsislicauvanty fRundiadie déficolimegd in
unsatisfactory. In the acute thera nd prophylaxis of thromhoembolic disorders, use is made, firstly,
of heparin and TS HRGICBEIE e ONES AR TR e BTN ST T RS g g il

subcutaneousand-padrogheimikeae wivegrapdatphisted glucosaminoglucans of animal origin 30
(molar mass 3-40 kDa, with the highest frequency at 15 kDa; for example extracted from bovine

lungs), of whicthdapRiRMBEIRNIREBERDAAIAN: aRRYE FRYuaRt aRELeAGvIatyehnd \resHEinghh thRst

dosage is in units and has to be controlled accurately in the patiept. Uncontrolled administration
without monitdRAg PR HAIGIE sk SR Un (s 8B Eé of 8¢ SGEAMETHHE h AR gEYIenS -
Low-molesulaBraeghd!bepreditidn\Vitdpar &\pike Sawrd s omfrabjiadepdbheparin (UFH). With respect
to their size, they are better defined, and owing to their lower size, they have a modified side-effect

profile. The hapafasKiG ARt ack GrsSHYIRLSNE: SRerbBeRifolRY AikrineHe SRBIBEPENRIRLLEDLAHY, 2.

accelerate binding of AT(lI1) to coagulation factors having an AT(Ill) binding site. These include in
particular factSHSIIE2HPE BIRTRL RS ARy W RLoR 8998k MY ATURSSE U SR it RSy hieshe

for both enzyneesidilte vt extibitiaroachntvitspectisorderichpig tihifie diodawonsref fasitbaXa,simple

ultimately culrpiping i ihe PG G XAdnbibTIAN Y 06 aapipsacchatie fondaparingy Widehme
certain aspects, HIS |nd|re€t Jnec anism is cﬁsagvan ageous. |% tﬁe CEE‘:G o1 diseases a so%la{e? '
with considmptepsi®agGlogisthgethaaiiplieton SIOKTEIN redaritic inhibition of the coagulation system as

required (for example haemodialysis, cardiocones)si anticoagulants are administered

parenterally.

The anticoagulants known from the prior art, foample substances for inhibiting or preventing
blood coagulation, have various, frequently gragadivantages. Accordingly, in practice, efficient
25 and safe treatment methods or the prophylaxis ofeathrombotic/thromboembolic disorders is

frequently found to be difficult and unsatisfactory

In the acute therapy and prophylaxis of thrombodmlaisorders, use is made, firstly, of heparin
and low-molecular-weight heparins (NMH) which aredménistered intravenously or
subcutaneously. Heparin is a mixture of highly kaled glucosaminoglucans of animal origin
30 (molar mass 3-40 kDa, with the highest frequenc¥sakDa; for example extracted from bovine
lungs), of which, depending on the preparationual3@% act anticoagulatively. Accordingly, the
dosage is in units and has to be controlled acelyrant the patient. Uncontrolled administration

without monitoring results in a high risk of undesdge or overdosage and thus haemorrhages.



in heparins no longer being effective. In contrast: by administering heparins, the last reserve of free
AT(ll) is removed from the organism. During the formation of a thrombus, prothrombinase (factor Xa)
and thrombin are bound to the thrombus. These coagulation enzymes are active and contribute to the
further development of the 15 thrombus. Accordingly,"i8 the risk reduction in arterial disorders,
particular attention is paid to the inhibition of thrombus-bound thrombin or factor Xa. AT(Ill) is, as a
protein, owing RS/ IAGNASIR L S TRATISLMEATE LR D SURRALEATHAIBRIRALY. NeRastyi )'/',')it Wbt
possible for hepspis to dwitrditdetteyhisgisktteddetiosd, kg coitieitohviresiree flosyireaiing disaHisess
such as, for eleaérép%lﬁé cuteﬁf:eoronary syndrome or 20 sepsis, it is a particular advantage if the therapy
can be disconfinied short-term. UFHs have a relatively short half-life of 30 - 150 minutes. Moreover,
their action can be antagonized by protamine sulphate. The long half-life of the different NMHSs, in
particular of foRdRMSRAURS i hiaiedr SAtY My R pRRIBIE tBYERHIHN df SO HBPAD kA AEIHY
sitllJation55Ii|s %&%ém@mwr;ﬁm I&‘tiﬂElﬁﬁglﬂ&ﬁcﬁﬁfmm@s&ﬁuﬂlgmﬂ%ﬁaif@@ibﬁ aﬁé@ﬁwim
only partially rotamine 25sulphate eneral, whe H is administere is. a high risk of
piencing, wiell T LGHIEL A CbrSB A UL B SIS o GOl s AR el
and there maythse shmsrfboo pettizg redppesidhadditidsexhibiasovidyitpeptrosiwiiRbcisysbiitee inKhinBehels
Worterbuch [Gliiga! lictianardersSiharling: 1994 ViaKer e MabYEH20: RAGS AR AEL

"Heparin"; 30 Rompp Lexikon Chemie [Rompp Chemical Encyclopaedia], Version 1.5, 1998, Georg
Thieme VerladCoflaRgaRukeyRAEF FeHRIP ARG EohiFriDREEEIANEM R AiSpAVARIRARYS albeit with lower
incidence - a similar side-effect spectrum - in particular with regard to the occurrence of HIT-II. - 4 -
Associated with tadasedfdaseses atsecealaticvdiboraessniivag lvggtine Simdépleeonof ATl esally

acute - kidney: tion. In ituati - t hich. mi via [
accumulate in'i){(fé{yoggé,%g}gdl %‘3’%263%@%%5&@&@%%@?ﬂ&rﬁ%@%ﬁﬁ%zgﬁgg\&vﬁ?%a@?n't en%éée&?;f%f
UFHs, it is noffieectEg8Hsierarvet frrtbsagdatientiosage of NMHSs has to be adjusted.
5Fondaparinux is not recommended for patients with serious kidney dysfunction. Additionally used -
albeit much lessiffigf tentyrmatemistidinhancisne, syotheiinbitissociuxay aapticembialisusivodadwedhe
therefrom, and alsg the lgw-molecular-weight substance argatrohan. These are direct thrombi
inibitors extETUL i Hek SRl e TS S R 13 e A S ama o
bivaliruditbhashhwerljdsraudinghativBenrissgeduoiepanalyl disopesak aatiihvianbbdatiattisrpaiddesh

poorly water-sglyBigof\SraH@sieiibe ekipginhiien ahaetnh Xa.dt is fotarssibisteinbiite, not

thrombin production within and outside of a thrombus, i.e. in the case of a highly excessive coagulation
reaction, thereRI&H8 HEIh Lt iRRESRML FOe9 YAt o FRETBEPO dRgh Br S I PR VRt RERat B tO
administered pareribetalty aie iisklesdeponent. These are 15 substances which inhibit either factor Xa
or thrombin, thus inhibiting either thrombin production or thrombin activity. In addition, there are

substances whch gl of dievalanefl {vAre Uaians Quing %&H?ﬁﬂﬂé;‘%’&;% REBIBAN ndrome or

physicochemical profile (poor solublility, slow onset of action, long half-life) they are of little,"if any, use
for treatn?@nt iRCRSIReSiRIABRYICAGERE ARSI b ifc S2RjaRIh RS AistRBtINPdithArkiRMantHgbisidtave a
Trr]lese inC|Uderé@Ei2§4§%ﬁ@Ptﬁh&l‘f“ﬂf-&aﬁetﬁoneﬂwmﬁpté@a!whmﬁmd&ﬁriﬁh@ﬁ Vb_éﬂ%ﬁ'tﬁghonized by
phenprocoumoneg, aicumargie an other cou rn erivativ Ich unselectiv Inhibit the .
Choss of Vol AT SR CEIEa R AT Or b s Ay BET gD L IR o WhiE o
the mechanisrmafeadtiory ey ﬁnsemlblmmaﬁimpw mtﬁmmm@mns‘wmngfmmmgem
hours). The CBRRYRL GRS A TR EHOLE Y R AGKEKIn YRR BR IO sl 3 PG

and the narrow therapeutic index, complicated individual adjustment and obsefvation of the patient is
required.2® aditba8urther side-effects such as gastrointestinal dysfunctions, hair loss and skin
necroses, have been described. Other anti-thrombin or anti-factor-Xa substances which are in
development fior gead thieveipnhaivie & solubiliyembichaesctaoiidiskaf praditeyalbeesdp\partinalae cenddichl is
desirable for opal raRkg G0 IaHIAIL s dNFEsngs pRhAIu,R gHiekisackRD BechfBSpenia
Recently, approaches have been described where low-molecular-weight thrombin and factor Xa
alopecia medicomentosa or osteoporosis [PschyremkKéhisches Worterbuch [Clinical
Dictionary], 257th edition, 1994, Walter de Gruyteerlag, page 610, key word “Heparin”;
30 ROmpp Lexikon Chemie [Rompp Chemical Encyclopaediédrsion 1.5, 1998, Georg Thieme
Verlag Stuttgart, key word “Heparin”]. Low-moleciaeight heparins have — albeit with lower

incidence — a similar side-effect spectrum — irtipalar with regard to the occurrence of HIT-II.



inhibitors were tested in vitro and in vivo in various mixing ratios. Here, a strong synergistic potential
was found. Tanogitran is a low-molecular-weight substance which has been described to - 5 - inhibit,
in vitro, both thrombin and factor Xa, but which has a strong preference for thrombin inhibition. A
substantial fraction of tanogitran is excreted unchangedtvia the kidneys, which makes it likely that the
dosage has to be adjusted in case of kidney insufficiency. For antithrombotic medicaments, the
therapeutic wifs S BIRENIAICAHPBRAIREEST RO L8 TER TBATE W BB YRS SPRUHRAARHS cTidE s Qo RbY
coagulation inhtitéon aiitdéhaigsraaciberembleestngitnady ragstansbowditie & kihasaguessiblersokidatys
maximum therapeutic activity is achieved at a.minimum ri rofile. As show, the experiments with
ictures of o BRSC e R Bt R M b ahe e o Rl SRR I e
thrombin and Res@ok&htkild, iByneirtircosshbirtd ksl usD thiRgastes, trsage paNMtiamastiong adjusted.

synergism thiys, heipg AR sl IRSHER B RAANDANBHOERIRHAR A bFaTERNIN this manner, the

compounds inhibit the two key enzymes of the coagulation cascade, without completely blocking the
individual enzy, . The remaining, rest of factor Xa and thrombjn results in an intact haemostasis and
this a partioui R SNATATERLS (HERIBEE i AR o R VAL SO BLTH B
possible to depamtisie avevatirtdibScsoivechihistednion ehdriyswdbidnaledtieoiwbiolit sl active dogaigeisaot
the selective fagioreginniflier BRARIAORABRALNEFRRFY i AGIOR IBRBlRL aLR0AN SeSiiln 2
strong superadditive antithrombotic effect. In addition, when the individual doses with the maximum

synergistic eff@¥sWRFEELHEIAESIR ThEivsdrans fbmiryHiEd LR S e HAKRERRAAARDAS AMBR B

conclusiom to he glcaatHainsivay anreusiahid s piihtenspin Apdcfasiar %a tnenaares aibaibn of
therapeutic width wilgl respect to the distan ello

) etween. antithrombotic action and bleeding risk (Journal
of Thrombosis S0 Aol SRR S e S RPN o BT B S e LU 4
prothrombin tithe asse fahetibiglftksssbsanoagdatentreaciinisesiadiee] iskdinatttcesepauisiansit are
pure factor Xa.gigtgpmbin inhibitors. This strong effect on the two key enzymes of the coagulation
cascade is considered to 25 be particularly advantageous when a high risk of thrombi formation is
present, or when the formation of thrombi may result in a fatal disease. Both are relevant, for example,
in the case of Gt th?BH%ad}ﬁ?aié%WgrsCBPt%@ a@ﬁ@rﬁﬁﬁﬁgrﬂ%ﬁﬂﬁe'f&;?@‘é?'?l‘?@“gﬁha{rigﬁsgft @n
acute myocardathsrdacesonhiebritigbin eitheinfactotra&t to Hepabhss hnhiditmgreltéathnkbantagonesits)
compounds merqu%%Q #(ﬁ%g(hrombin and factor Xa would also be active against coagulation factors
bound to fibrin clots. The limitation of the thrombotic potential of an already existing clot is a critical
point in the prevention of arterial occlusion. This is achieved particularly effectively by inhibiting both
the present thiBrABHILEHVIRG &Y T R RH W AR R&ioRRd g?ét.oWh@FéQan P9y MRS TR
inhibitor cannefcitetyestbthe avalpnghentikertivanpbimilproaisetionity theictniseovnddactonona- hal-life)
containing prothrombin complex and, the inhibitory effect can th e overcompensated in a highly
ctmuated con T Ly e TG oA SR SO S AR g
capable @Pinhitidimi tKeahiagnabisiactiviiyealneudle plelsexangisk wdanidiioness hikewrireeiotlpeosiblubYs
physnologlcal_@f&h%@s%rﬁgﬂmsl%@ﬂgf&mm@m BREGRARATUAARLY. JarH& HEK. dBrR SRRyl
compounds, i.e. compounds inhibiting both thrombin and factor Xa, are capable of inhibiting both the
thrombin prodHEEBRANE YWD HBIRYAHIRAS BhVARs SIS RE SV VMY HORpRARIbEBRIWaTON
Oxazolidinoneg@sraan-peptidee .| @wmglec ulrr-weiphhfastatidati tubiiesstase wesaciey iz WED) slow
01/47919.

(latency time to onset of action 36 to 48 hourd)e Ttompounds can be administered orally;
25 however, owing to the high risk of bleeding and tmrow therapeutic index, complicated
individual adjustment and observation of the patisrrequired. In addition, further side-effects

such as gastrointestinal dysfunctions, hair lossskm necroses, have been described.

Other anti-thrombin or anti-factor-Xa substancescWlare in development for oral therapy have a
solubility which is too low for parenteral therapy have — which is desirable for oral therapy — a

30 long half-life, which does not allow a quick reactito changes.

Recently, approaches have been described wherentdecular-weight thrombin and factor Xa
inhibitors were tested in vitro and in vivo in vaus mixing ratios. Here, a strong synergistic

potential was found. Tanogitran is a low-moleculaight substance which has been described to



10Accordingly, it is an object of the present invention to provide dual compounds, i.e. compounds
which inhibit both thrombin and factor Xa and which, by inhibiting thrombin production and thrombin
activity on clots, prevent their potential growth, which have a broad therapeutic window and good
solubility in water and physiological media, for controlliRy diseases, in particular thromboembolic
disorders, in humans and animals. 15 The invention provides compounds of the formula in which
represents chiBAIRY: dYEDMStHRYORRIh ANE dAFoR HPo RATIRRHBRP FHERRBXYSIELRYCS, for thrombin
ethoxymethyl,iZhibidoeprassustaykio Gastannugthidnagick R3eepresentsehgraga afidhtéokdnty R 4vhichn

. :
or Fi6N makes it likely that the dosage has to be adjustedse of kidney insufficiency.

For antithrombotic medicaments, the therapeutictiwid of central importance: The distance
5 between the therapeutically active dose for codiguianhibition and the dose where bleeding
may occur should be as big as possible so thatmmami therapeutic activity is achieved at a

minimum risk profile.

As shown by the experiments with mixtures of lowlaeolar-weight thrombin and factor Xa
inhibitors, compounds which inhibit both thrombindafactor Xa would, by virtue of their dual
10 character, have a particularly strong synergisims theing particularly effective in controlling the
formation of thrombi. In this manner, the compouridkibit the two key enzymes of the
coagulation cascade, without completely blocking itdividual enzymes. The remaining rest of
factor Xa and thrombin results in an intact haeasist and thus a particularly advantageous
therapeutic width. In an arteriovenous shunt maaebbbits, it was possible to demonstrate that
15 coadministration of only weakly antithromboticalfctive dosages of the selective factor Xa
inhibitor PD0313052 and the selective thrombin ltior argatroban results in a strong
superadditive antithrombotic effect. In additionhem the individual doses with the maximum
synergistic effect were combined, no increasedditgewas observed. These observations allow
the conclusion to be drawn that simultaneous itloibiof thrombin and factor Xa increases the
20 therapeutic width with respect to the distance ketwantithrombotic action and bleeding risk

(Journal of Thrombosis and Haemostasis, 4: 834-841)

This synergism is particularly pronounced when grethrombin time as a function of the
substance concentration is studied by direct coisgarwith pure factor Xa and thrombin
inhibitors. This strong effect on the two key enegvof the coagulation cascade is considered to
25 be particularly advantageous when a high risk @brtibi formation is present, or when the
formation of thrombi may result in a fatal diseaBeth are relevant, for example, in the case of
atherothrombotic disorders of the acute coronandsgyme type or the situation after an acute

myocardial infarction.

Furthermore, in contrast to heparins, hirudin aitdmin K antagonists, compounds inhibiting
30 both thrombin and factor Xa would also be activaiast coagulation factors bound to fibrin clots.
The limitation of the thrombotic potential of arreddy existing clot is a critical point in the
prevention of arterial occlusion. This is achieymatticularly effectively by inhibiting both the
present thrombin activity and the formation of ngwmombin in the clot. Whereas a pure thrombin

inhibitor cannot prevent the avalanche-like thramproduction by the clot-bound factor Xa-



- 7 - where is the point of attachment to the oxopyridine ring, represents the number 1, 2, 3 or 4,
represents the number 1 or 2, 5R4represents hydrogen, methyl, ethyl, cyclopropyl, cyclobutyl,
2-hydroxyeth-1-yl, 3- hydroxyprop-l-yl, 2-methoxyeth-1-yl, 3-methoxyprop-1-yl, 4-hydroxycyclohex-1-
yl, tetrahydrofuran-2-ylmethyl or 1,4-dioxan-2-ylmethyt, ®R5represents hydrogen, methyl or ethyl, or
10R4 and R5 together with the nitrogen atom to which they are attached form a pyrrolidin- 1-y1 ring, a

2-methoxymeHRIBAGACLIOTRIRGSS ARSPRISSIANA-JAE 1RG BUaTect FBRNMENE NBIRAARPTPRIg " 2
1,4-oxazepanigply réngnade thedaglmiabin thk-Ydr g adotittieoxysnperodiced); \oLirenackdorepinsidittss
hydrogen, methyl, ethyl, cyclopropyl,.c cl butyl. 2-hydroxyeth-1-yl, 3- 15hydroxyprop-|-yl, ., .
2”methoxyeth %%yp(éénégﬁ]x& ;ﬁ rlgﬁ Ip)r/?g] Hﬁ;’; rg)rp%g/}lcafgﬁl\é(ﬁqo%/ gr’eser%lt Ig)(nce MHRSHERYS likewise not
possible by physiological mechanisms, this clotdAzbthrombin poses a particularly large risk. In
5 contrast, dual compounds, i.e. compounds inhibitiath thrombin and factor Xa, are capable of
inhibiting both the thrombin production and theatfmbin activity on clots, thus also preventing a

potential clot growth.

Oxazolidinones as non-peptidic low-molecular-weidglactor Xa inhibitors are described in
WO 01/47919.

10 Accordingly, it is an object of the present inventito provide dual compounds, i.e. compounds
which inhibit both thrombin and factor Xa and whidby inhibiting thrombin production and
thrombin activity on clots, prevent their potentipbwth, which have a broad therapeutic window
and good solubility in water and physiological naedfor controlling diseases, in particular

thromboembolic disorders, in humans and animals.

15 The invention provides compounds of the formula

3 0 R o)
) Y c
) N\/(k“ N\
- N \
0,
Rl

0]
in which
R represents chlorine, trifluoromethoxy, methyl yétin-propyl, methoxy, methoxymethyl or
ethoxymethyl,
20 R? represents hydrogen or methyl,
and
R® represents a group of the formula
R7



yl, tetrahydrofuran-2-ylmethyl or 1,4-dioxan-2-ylmethyl, R7represents hydrogen, methyl or ethyl, R6
and R7 together with the nitrogen atom to which they are attached form a pyrrolidin- 1-y1

ring, a 2-methoxymethylpyrrolidin- 1-y1 ring, a morpholin-4-y1 ring, a 1,1- 20dioxothiomorpholin-4-y1
ring, a 1,4-oxazepan-4-y1 ring, a 4-methylpiperazin- 1=y1-or a 4-hydroxypiperidin- 1-y1 ring, and their
salts, their solvates and the solvates of their salts. Compounds according to the invention are the
compounds offi&formula (1) and their salts, solvates and solvates of the salts, the compounds,
comprised by formula (1), of the formulae 25 mentioned below and their salts, solvates and solvates of
the salts and the conpherpisntohagiasbadyt fortinelexgpyrivemitned below as exemplary embodiments
and their salts, solvates and solvates of the salts if the compounds, comprised by formula (1),

mentioned below arepnot alieasssatisirzolmes N selyates of the salts. - 8 - Depending on their
structure, the compounds according to the invention can exist in stereocisomeric forms (enantiomers,

diastereomers). Accordinglyr,ethr Sigh/tesqﬂgnnc%rggrr'?f(e)? éhe enantiomers or diastereomers and their

respective mixtures. From such mixtures of enantiométs and/or diastereomers, it is possible to isolate
the stereoisomerically uniform components in a known 5 manner. If the compounds according to the

invention an be pre&ent in (RABTARIFC WSHASSIn 8B R RETHY EHEIOR OBMHFRIEY A BYdEsIYE I Fofns. In

the context of the present inyengypropefeyred sriisoare hhysioBagieakyxgamptablpysntis o dlmex-1-
compounds according to the, invention. }[Jhg Iny nthﬁﬁ?lsro Cﬂlr?)g)zgsr?ﬁ S?Fﬁ?l which for their part are

10not suitable for pharmacé/lljtltc'?zt;lr Qﬁ%‘f’caflonﬁs%@fs WHIAH can b 0L ToF example, for isolating or
purifying the compounsds according to the invention. Physiologically acceptable salts of the compounds
according to the inveRtion ifBRIBECAS 4 PEON S PRRHBIal acids, carboxylic acids and sulphonic
acids, for example salts of hydrochloric acid, hydrobromic acid, sulphuric acid, phosphoric acid,
methanesulphonic a@d, ethanesulphonic acid, 15 toluenesulphonic acid, benzenesulphonic acid,
naphthalene disulphonic acid, acetic acid, trifluoroacetic acid, propionic acid, lactic acid, tartaric acid,

malic acidl citric acidpiURAHEAGN S ARICARE FiIROERERERICARIFch they attached form a pyrrolidin-1-y!
ring, a 2-methoxymethylpyrrolidin-1-yl ring, a mdwlin-4-yl ring, a 1,1-
dioxothiomorpholin-4-yl ring, a 1,4-oxazepan-4-yhg, a 4-methylpiperazin-1-yl
or a 4-hydroxypiperidin-1-yl ring,

R° represents hydrogen, methyl, ethyl, cyclopropytlabutyl, 2-hydroxyeth-1-yl, 3-
15 hydroxyprop-1-yl, 2-methoxyeth-1-yl, 3-methoxypripd, 4-hydroxycyclohex-1-
yl, tetrahydrofuran-2-ylmethyl or 1,4-dioxan-2-ylthgl,

R’ represents hydrogen, methyl or ethyl,

R® and R together with the nitrogen atom to which theyattached form a pyrrolidin-1-yl

ring, a 2-methoxymethylpyrrolidin-1-yl ring, a mdmlin-4-yl ring, a 1,1-

20 dioxothiomorpholin-4-yl ring, a 1,4-oxazepan-4-yhg, a 4-methylpiperazin-1-yl
or a 4-hydroxypiperidin-1-yl ring,

and their salts, their solvates and the solvatdkeif salts.

Compounds according to the invention are the comgewf the formula () and their salts,
solvates and solvates of the salts, the compouwmaprised by formula (1), of the formulae
25 mentioned below and their salts, solvates and sedvaf the salts and the compounds, comprised
by formula (I), mentioned below as exemplary embuadits and their salts, solvates and solvates
of the salts if the compounds, comprised by fornm{llamentioned below are not already salts,

solvates and solvates of the salts.



Physiologically acceptable salts of the compounds according to the invention also include salts of
customary bases, such as, by way of example and by way of preference, alkali metal salts (for 20
example sodium salts and potassium salts), alkaline earth metal salts (for example calcium salts and
magnesium salts) and ammonium salts, derived from afhmonia or organic amines having 1 to 16
carbon atoms, such as, by way of example and by way of preference, ethylamine, diethylamine,
triethylamine, BERAARESPEIRMTRECHHEN R ISRMAHRTR 2HR0HL G AT OfHERRMBTh R RErecisomeric
dicyclohexylarfines dignethipimenisiodiista o prashings dikingy simmetidw-rostiyisesy gheliseasiginerdSune,

ysine, ethylengdiaming and Nmeftipiperiding, n i saatext gfihe Invenion solyaigs f1e {hase o
forms of the compounds according to the invention which, Iin solid or liquid Sstate, form a complex by

coordination vdtastgieemneraoliedsi @9ssihigrite Salaien thgesitionfarieady tHaifoon tempanerdste a known
coordinatign isyyiRapater. In the context of the present invention, preferred solvates are hydrates. - 9
- active or inactive but which, during the time they spend in the body, are converted into compounds

according to the jnvention (for example metaholically ar hydrolytically). In the formulae of the grou
Anich oy rep) €L E R G A S o T VLR HEER By A T (b oo

CH2 group, bunvermpan obtheribesidlttatiieratomfeonghich R.3 is attached. 5 Preference is given to
compounds of the formula (I) in which represents chlorine, trifluoromethoxy, methyl, ethyl, n-propyl,

metholxy or m‘ﬁﬁhﬂéyéﬁﬂi@)(ﬂ,d?@rﬁ@ﬂf%%@ﬁisirm@fﬁlgﬁrb%f&ﬂ;ﬂ‘é’ér@%ﬁi8F@6@W%@cé&é@@s@itﬂ1§f the
formula R4

compounds according to the invention. The invendtsm comprises salts which for their part are

10 not suitable for pharmaceutical applications, bbicl can be used, for example, for isolating or

purifying the compounds according to the invention.

Physiologically acceptable salts of the compourmd®mling to the invention include acid addition
salts of mineral acids, carboxylic acids and sulptacids, for example salts of hydrochloric acid,
hydrobromic acid, sulphuric acid, phosphoric aodthanesulphonic acid, ethanesulphonic acid,
15 toluenesulphonic acid, benzenesulphonic acid, mabdre disulphonic acid, acetic acid,
trifluoroacetic acid, propionic acid, lactic actdytaric acid, malic acid, citric acid, fumaric dgi

maleic acid and benzoic acid.

Physiologically acceptable salts of the compourat®m@ing to the invention also include salts of
customary bases, such as, by way of example andalyyof preference, alkali metal salts (for
20 example sodium salts and potassium salts), alkalareh metal salts (for example calcium salts
and magnesium salts) and ammonium salts, derived mmonia or organic amines having 1 to
16 carbon atoms, such as, by way of example andalyyof preference, ethylamine, diethylamine,
triethylamine, ethyldiisopropylamine, monoethandl@n diethanolamine, triethanolamine,
dicyclohexylamine, dimethylaminoethanol, procaiddyenzylamine, N-methylmorpholine, argin-

25 ine, lysine, ethylenediamine and N-methylpiperidine

In the context of the invention, solvatese those forms of the compounds according to the
invention which, in solid or liquid state, form araplex by coordination with solvent molecules.
Hydrates are a specific form of the solvates wileeecoordination is with water. In the context of

the present invention, preferred solvates are hgdra

30 Moreover, the present invention also comprises mugel of the compounds according to the

invention. The term “prodrugs” includes compoundsich for their part may be biologically



or R6N m 0 10 where is the point of attachment to the oxopyridine ring, nis the number 1, 2 or 3,
mrepresents the number 1 or 2, 15R4represents hydrogen, methyl, ethyl, cyclopropyl, cyclobutyl,
2-hydroxyeth-1-yl, 3- hydroxyprop-l-yl, 2-methoxyeth-1-yl, 3-methoxyprop-1-yl, 4-hydroxycyclohex-1-
yl, tetrahydrofuran-2-ylmethyl or 1,4-dioxan-2-ylmethyt, R5represents hydrogen, methyl or ethyl, or
20R4 and R5 together with the nitrogen atom to which they are attached form a pyrrolidin- 1-y1 ring
2-methoxymet?‘f3? [BSPBIRARIVE PLIMECH, SiyipadNR tmtfﬁ%n% 1§ eReRy ARG mwﬁﬁwnds
1,4-oxazepan-dkydrding i@ themetbiyljpipeiazirarhpié oetabeliyar oxympeodig). 1-y1 ring,

In the formulae of the group which may represehtiie end point of the line which is marked by an

* is not a carbon atom or a Gigroup, but is part of the bond to the atom to WwHt is attached.

5 Preference is given to compounds of the formu)an(vhich

R represents chlorine, trifluoromethoxy, methyl yétin-propyl, methoxy or methoxymethyl,
R? represents hydrogen or methyl,
and
R® represents a group of the formula
IT7
RA\N/Hn\* or RB/N\/P\]?O/*
0 ¢
where
* is the point of attachment to the oxopyridiinmegt
n is the number 1, 2 or 3,
m represents the number 1 or 2,
15 R* represents hydrogen, methyl, ethyl, cyclopropytla@butyl, 2-hydroxyeth-1-yl, 3-

hydroxyprop-1-yl, 2-methoxyeth-1-yl, 3-methoxypripA, 4-hydroxycyclohex-1-
yl, tetrahydrofuran-2-ylmethyl or 1,4-dioxan-2-ylthgl,

R represents hydrogen, methyl or ethyl,
or

20 R* and R together with the nitrogen atom to which theyatached form a pyrrolidin-1-yl
ring, a 2-methoxymethylpyrrolidin-1-yl ring, a mdwmlin-4-yl ring, a 1,1-
dioxothiomorpholin-4-yl ring, a 1,4-oxazepan-4-yhg, a 4-methylpiperazin-1-yl
or a 4-hydroxypiperidin-1-yl ring,



- 10 - Rérepresents hydrogen, methyl, ethyl, cyclopropyl, cyclobutyl, 2-hydroxyeth-1-yl, 3-
hydroxyprop-I-yl, 2-methoxyeth-1-yl, 3-methoxyprop-1-yl, 4-hydroxycyclohex-1- yl,
tetrahydrofuran-2-ylmethyl or 1,4-dioxan-2-ylmethyl, R7represents hydrogen, methyl or ethyl, 5R6 and
R7 together with the nitrogen atom to which they are a&8ched form a pyrrolidin- 1-y1 ring, a
2-methoxymethylpyrralidin- 1-y1 ring, a morpholin-4-y1 ring, a 1,1- dioxothiomorpholin-4-y1 ring, a
1,4-oxazepan-4-y1 riRg, a 4 FRERGIPHRASSR-Aeth SV d K ARpmEIRL YY1 Mrﬁwm’éﬁyié’ffs,
their solvates and the solvatgsiokipespsalis. 2-0kndtedanne igl aBagivexypigpimpoyddascpiyitiefoxmula

() in which represents methyl, ethyl. n-prgpyl. methoxy or methaxymethyl, R2represents hydrogen
or methyl, and R.3represen¥sﬁ %ﬁ‘@&%ﬂ e f%xfnm?é ?—4} rxi/’ZBO(%!IE{GGKICB%[HWR

u
R’ represents hydrogen, methyl or ethyl,
5 R® and R together with the nitrogen atom to which they atached form a pyrrolidin-1-yl

ring, a 2-methoxymethylpyrrolidin-1-yl ring, a mdwlin-4-yl ring, a 1,1-
dioxothiomorpholin-4-yl ring, a 1,4-oxazepan-4-yhg, a 4-methylpiperazin-1-yl
or a 4-hydroxypiperidin-1-yl ring,

and their salts, their solvates and the solvatésedf salts.
10 Preference is also given to compounds of the faar(ijilin which

R represents methyl, ethyl, n-propyl, methoxy orhrogymethyl,

R? represents hydrogen or methyl,
and
R® represents a group of the formula

R7

4

e Ao
N n* or RB/ m O
|5
R

15
where
* is the point of attachment to the oxopyridiimegt
n is the number 1, 2 or 3,
m represents the number 1 or 2,
20 R* represents hydrogen, methyl, ethyl, cyclopropytla@butyl, 2-hydroxyeth-1-yl, 3-

hydroxyprop-1-yl, 2-methoxyeth-1-yl, 3-methoxypripA, 4-hydroxycyclohex-1-
yl, tetrahydrofuran-2-ylmethyl or 1,4-dioxan-2-ylthgl,

R represents hydrogen, methyl or ethyl,



15R5 where is the point of attachment to the oxopyridine ring, is the number 1, 2 or 3, represents the
number 1 or 2, 20R4represents hydrogen, methyl, ethyl, cyclopropyl, cyclobutyl, 2-hydroxyeth-1-yl, 3-
hydroxyprop-I-yl, 2-methoxyeth-1-yl, 3-methoxyprop-1-yl, 4-hydroxycyclohex-1- yl,
tetrahydrofuran-2-ylmethyl or 1,4-dioxan-2-ylmethyl, Rfepresents hydrogen, methyl or ethyl,
R6represents hydrogen, methyl, ethyl, cyclopropyl, cyclobutyl, 2-hydroxyeth-1-yl, 3- hydroxyprop-I-yl,
2-methoxyeth-1-yl, 39'3nethoB%Pé?éﬁ!‘i%}P,yﬂfﬂ%?oWioﬁHié’-'i-Ciﬁ‘F,"%BEP&’M Maﬁ‘-‘i@fﬁ?@ﬂ?f%&"’ 3-
1,4-dioxan-2-ylmethyl, R7repyéssgtsdpydiygermaietitybor-efiy 3-bestddkgirigalts]-Hyeosotyatessand the
solvates of their salts. Preference is glso given to campounds of the formula (1) in which represents
methyl, ethyl, n-propyl, metxggégr %%ﬂ}%%ﬁ?&f@ﬁ%ﬁoer:ﬁgs%ﬁ & ﬂ;%ﬁ?é@h or 10R1represents

methyl, R2represents methyl, and
R represents hydrogen, methyl or ethyl,

5 and their salts, their solvates and the solvatekeif salts.
Preference is also given to compounds of the faar@ijilin which

R represents methyl, ethyl, n-propyl, methoxy orhrogymethyl,

R? represents hydrogen,
or
10 R represents methyl,
R? represents methyl,
and
R® represents a group of the formula
R7
R* |11
\NH?* o R %o/
1s
15 where
* is the point of attachment to the oxopyridineg;
n represents the number 1, 2 or 3,
m represents the number 1 or 2,

R* represents hydrogen, cyclopropyl, cyclobutyl, 2ioxyeth-1-yl, 3-hydroxyprop-
20 1-yl or 4-hydroxycyclohex-1-yl,

R represents hydrogen,

R® represents hydrogen, cyclopropyl, cyclobutyl, 21oxyeth-1-yl, 3-hydroxyprop-



R.3represents a group of the formula R7 R6N 15where is the point of attachment to the oxopyridine
ring, represents the number 1, 2 or 3, represents the number 1 or 2, R4represents hydrogen,
cyclopropyl, cyclobutyl, 2-hydroxyeth-1-yl, 3-hydroxyprop- 201-y1 or 4-hydroxycyclohex-1-yl,
RS5represents hydrogen, R6érepresents hydrogen, cyctoBtopyl, cyclobutyl, 2-hydroxyeth-1-yl,
3-hydroxyprop- - 12 - 1-yl or 4-hydroxycyclohex-1-yl, R7represents hydrogen, and their salts, their
solvates and the solvates of-tHeif éém@./r PrEsEraie S Hiso given to compounds of the formula (1) in
which 5Rrepresents methyl, methoxy or methoxymethyl, R2represents hydrogen, or represents
methyl, R2represent®RmethytrtesardstBiegersents a group of the formula R7

and their salts, their solvates and the solvatéisenf salts.

Preference is also given to compounds of the faar@ijilin which

5 R represents methyl, methoxy or methoxymethyl,
R? represents hydrogen,
or
R represents methyl,
R? represents methyl,
10 and
R® represents a group of the formula
R7
R* |11
\NH?* o R %o/
1s
where
* is the point of attachment to the oxopyridineg;
15 n represents the number 2,
m represents the number 1,

R* represents 2-hydroxyeth-1-yl or 4-hydroxycycloteyk,

R represents hydrogen,

R® represents 2-hydroxyeth-1-yl or 4-hydroxycycloteyk,
20 R’ represents hydrogen,

and their salts, their solvates and the solvatéisenf salts.



orR6N is R- where is the point of attachment to the oxopyridine ring, 15nrepresents the
number 2, mrepresents the number 1, R4represents 2-hydroxyeth-1-y1 or 4-hydroxycyclohex-1-yl,
R5represents hydrogen, Rérepresents 2-hydroxyeth-1-y1 or 4-hydroxycyclohex-1-yl, 20R7represents
hydrogen, and their salts, their solvates and the solvatds of their salts. - 13 - Preference is also given
to compounds of the formula (I) in which represents methyl or methoxy, R2represents hydrogen, or

5R1represent§ FREIRICRE RISRLXAKIAAMAC U £ Sre Sl Ghbup of the formula R7 R6N

10where

R represents methyl or methoxy,
R? represents hydrogen,
or
5 R represents methyl,
R? represents methyl,
and
R® represents a group of the formula
R7
R* Ill
\'T'/Hn\* or R \/P\}Fo/
R5
10 where
* is the point of attachment to the oxopyridineg;
n represents the number 2,
m represents the number 1,

R* represents 2-hydroxyeth-1-yl or 4-hydroxycyclotiex,
15 R represents hydrogen,
R® represents 2-hydroxyeth-1-yl or 4-hydroxycyclotexk,
R’ represents hydrogen,
and their salts, their solvates and the solvatésef salts.
Preference is also given to compounds of the faar@ijilin which
20 R! represents methyl, methoxy or methoxymethyl,

R? represents hydrogen,



is the point of attachment to the oxopyridine ring, nrepresents the number 2, mrepresents the number
1, R4represents 2-hydroxyeth-1-y1 or 4-hydroxycyclohex-1-yl, 15R5represents hydrogen,
R6represents 2-hydroxyeth-1-y1 or 4-hydroxycyclohex-1-yl, R7represents hydrogen, and their salts,
their solvates and the solvates of their salts. Preferencé4s also given to compounds of the formula (1)
in which 20 R1represents methyl, methoxy or methoxymethyl, R2represents hydrogen, or
represents methyl, R2 represents methyl, and 5R.3represents a group of the formula where is the
point of attachment to the oxopyridine ring, nis the number 2, 10R4is 2-hydroxyeth-1-y1 or
4-hydroxycyclBhex-1rghrRSistaydetyen, and their salts, their solvates and the solvates of their salts.
Preference is also given to compounds of the formula (1) in which represents methoxymethyl,

R? represents methyl,
and
5 R represents a group of the formula
R4
\Nhn\*
ls
where
* is the point of attachment to the oxopyridineg;
n is the number 2,
10 R is 2-hydroxyeth-1-yl or 4-hydroxycyclohex-1-yl,

R° is hydrogen,
and their salts, their solvates and the solvatéisenf salts.

Preference is also given to compounds of the faar(ijilin which

R represents methoxymethyl,
15 R? represents hydrogen,

or

R represents methyl,

R? represents methyl,

and

20 R® represents a group of the formula



15R2represents hydrogen, or represents methyl, R2 represents methyl, and where is the point of
attachment to the oxopyridine ring, represents the number 2, 5SR4represents 2-hydroxyeth-1-y1 or
4-hydroxycyclohex-1-yl, R5represents hydrogen, and their salts, their solvates and the solvates of their
salts. Preference is also given to compounds of the forkuia (1) in which represents methyl,
10RZ2represents hydrogen, or represents methyl, R2 represents represents methyl, and
15123represents a group ofgthe formyla RI R6 N.. where is the point of attachment to the oxopyridine
ring, represents the number f)?%ﬁ@resents 2-hydroxyeth-1-y1 or 4-hydroxycyclohex-1-yl, - 16 -
R7represents hydrogen, R°

where
* is the point of attachment to the oxopyridineg;
n represents the number 2,
5 R represents 2-hydroxyeth-1-yl or 4-hydroxycyclotexk,
R° represents hydrogen,

and their salts, their solvates and the solvatékeaif salts.

Preference is also given to compounds of the faar(ijilin which

R represents methyl,
10 R? represents hydrogen,
or
R represents methyl,
R? represents methyl,
and
15 R® represents a group of the formula
IT7
RG/N\/F\}F o
where
* is the point of attachment to the oxopyridineg;
m represents the number 1,

20 R® represents 2-hydroxyeth-1-yl or 4-hydroxycyclotexk,



and their salts, their solvates and the solvates of their salts. Preference is also given to compounds of
the formula (I) in which n represents the number 2. Preference is also given to compounds of the
formula (1) in which m represents the number 1. 5Preference is also given to compounds of the
formula (1) in which R1 represents methyl, methoxy or Afethoxymethyl. Preference is also given to
compounds of the formula (I) in which R2 represents hydrogen. Preference is also given to
compounds of the foffnula (¢ HRSRARLH RY"A95fesents methyl and R2 represents hydrogen.
10Preference is also given to compounds of the formula (1) in which R1 represents methyl and R2
represents methyliiRiefattsndecis s0b@igvanddheosn)yatthdsf shttse formula (1) in which R4 represents
2-hydroxyeth- 1-y1 or 4-hydroxycyclohex-1-yl. Preference is also given to compounds of the formula (1)

in which R.5 repeesente iy adoggnehab @iRiigrRIdsortse eaNilo/aaate wle Liriade el pin which
R6 represents 2-hydroxyeth- 1-y1 or 4-hydroxycyclohex-1-yl. Preference is also given to compounds

of the formula () in which 122 represents hydrogen..Prefer is, also_given to compounds of.the
ol ) m e BT e R U IELANE b e IRINR RIS SR TR

hydrogen or methyl, and 123represents a group of the formula R7 R6N
5 Preference is also given to compounds of the faaniylin which R represents methyl, methoxy

or methoxymethyl.
Preference is also given to compounds of the faarti)llin which R represents hydrogen.

Preference is also given to compounds of the faanfl)lin which R represents methyl and®R

represents hydrogen.

10 Preference is also given to compounds of the faanfl)lin which R represents methyl and®R

represents methyl.

Preference is also given to compounds of the faartililin which R represents 2-hydroxyeth-1-yl

or 4-hydroxycyclohex-1-yl.
Preference is also given to compounds of the faarti)llin which R represents hydrogen.

15 Preference is also given to compounds of the faartiilin which R represents 2-hydroxyeth-1-yl

or 4-hydroxycyclohex-1-yl.
Preference is also given to compounds of the faarti)llin which K represents hydrogen.
Preference is also given to compounds of the faar@ijilin which

R represents methyl, ethyl, n-propyl, methoxy orhrogymethyl,

20 R? represents hydrogen or methyl,
and
R® represents a group of the formula

4
R N *
\NH?* or R® %o/



or mO - 17 - where is the point of attachment to the oxopyridine ring, represents the number 1, 2
or 3, represents the number 1 or 2, 5R4represents methyl, ethyl, cyclopropyl, cyclobutyl,
2-methoxyeth-1-yl, 3-methoxyprop-1-yl, tetrahydrofuran-2-ylmethyl or 1,4-dioxan-2-ylmethyl,
R5represents hydrogen, methyl or ethyl, or R4 and R5Ydgether with the nitrogen atom to which they
are attached form a pyrrolidin- 1-y1l 10 ring, a 2-methoxymethylpyrrolidin- 1-y1 ring, a morpholin-4-y1
ring, a 1,1-dioxothior}’1‘{5ﬁfﬁolin-4-y1 ring, a 1,4-oxazepan-4-y1 ring, a 4-methylpiperazin- 1-y1 or a 4-
hydroxypiperidin-l-yl ring, R6represents methyl, ethyl, cyclopropyl, cyclobutyl, 2-methoxyeth-1-yl,
3-methoxyprop-1-yl, tetrahyidrbfipaimpefiatiethyhentigitakoxapidinegthy|,

n represents the number 1, 2 or 3,
m represents the number 1 or 2,
5 R* represents methyl, ethyl, cyclopropyl, cyclobutyl2-methoxyeth-1-yl,

3-methoxyprop-1-yl, tetrahydrofuran-2-ylmethyl gd4dioxan-2-ylmethyl,
R represents hydrogen, methyl or ethyl,
or

R* and R together with the nitrogen atom to which theyaitached form a pyrrolidin-1-yl

10 ring, a 2-methoxymethylpyrrolidin-1-yl ring, a mdwin-4-yl ring, a 1,1-dioxo-

thiomorpholin-4-yl ring, a 1,4-oxazepan-4-yl rirag4-methylpiperazin-1-yl or a 4-
hydroxypiperidin-1-yl ring,

R® represents methyl, ethyl, cyclopropyl, cyclobutyl2-methoxyeth-1-yl,
3-methoxyprop-1-yl, tetrahydrofuran-2-ylmethyl gd4dioxan-2-ylmethyl,

15 R’ represents hydrogen, methyl or ethyl,

R® and R together with the nitrogen atom to which they atached form a pyrrolidin-1-yl
ring, a 2-methoxymethylpyrrolidin-1-yl ring, a mdwgin-4-yl ring, a 1,1-dioxo-
thiomorpholin-4-yl ring, a 1,4-oxazepan-4-yl rireg4-methylpiperazin-1-yl or a 4-
hydroxypiperidin-1-yl ring,

20 and their salts, their solvates and the solvatdiseif salts.
Preference is also given to compounds of the faar@ijilin which

R represents methyl, ethyl, n-propyl, methoxy orhrogymethyl,

R? represents hydrogen,
or
25 R! represents methyl,

R? represents methyl,



15R7represents hydrogen, methyl or ethyl, R6 and R7 together with the nitrogen atom to which they
are attached form a pyrrolidin- 1-y1 ring, a 2-methoxymethylpyrrolidin- 1-y1 ring, a morpholin-4-y1 ring,
a 1,1-dioxothiomorpholin-4-y1 ring, a 1,4-oxazepan-4-y1 ring, a 4-methylpiperazin-1-y1 or a 4-
hydroxypiperidin-I-yl ring, 20and their salts, their solvaté® and the solvates of their salts. Preference is
also given to compounds of the formula (I) in which represents methyl, ethyl, n-propyl, methoxy or
methoxymeth)ﬂf‘gzZrepresents hydrogen, or 25R1represents methyl, R2represents methyl, - 18 - and
123represents a group of the formula R7 R6N where 5is the point of attachment to the oxopyridine
ring, represenf®’the napieserls 2 gradipreptieséorsulae number 1 or 2, R4represents methyl, ethyl or
cyclopropyl, R5represents hydrogen, methyl or ethyl, 10or R4 and R5 together with the nitrogen atom
to which they are attached form a morpholin-4- yl ring, a 4-meghylpiperazin-1-y1 or a
4-hydroxypiperidin-1-y1 ring, |

4
R N *
\NH?* or R® %o/

| 5

R
where
5 * is the point of attachment to the oxopyridineg;
n represents the number 1, 2 or 3,
m represents the number 1 or 2,
R* represents methyl, ethyl or cyclopropyl,
R represents hydrogen, methyl or ethyl,
10 or

R* and R together with the nitrogen atom to which they aitached form a morpholin-4-
yl ring, a 4-methylpiperazin-1-yl or a 4-hydroxypijpdin-1-yl ring,

R® represents cyclopropyl, cyclobutyl, 2-methoxyetiltetrahydrofuran-2-ylmethyl
or 1,4-dioxan-2-ylmethyl,

15 R’ represents hydrogen, methyl or ethyl,

R® and R together with the nitrogen atom to which they atached form a pyrrolidin-1-yl
ring, a 2-methoxymethylpyrrolidin-1-yl ring, a 1¢lexothiomorpholin-4-yl ring, a
1,4-oxazepan-4-yl ring or a 4-methylpiperazin-tigh,

and their salts, their solvates and the solvatéisenf salts.
20 Preference is also given to compounds of the faar(ijilin which
R represents methyl, methoxy or methoxymethyl,

R? represents hydrogen,



R6represents cyclopropyl, cyclobutyl, 2-methoxyeth-1-yl, tetrahydrofuran-2-ylmethyl or
1,4-dioxan-2-ylmethyl, 15122represents hydrogen, methyl or ethyl, R6 and 122 together with the

nitrogen atom to which they are attached form a pyrrolidin-I-yl ring, a 2-methoxymethylpyrrolidin-1-y1

ring, a 1,1-dioxothiomorpholin-4-y1 ring, a 1,4-oxazepak4-y1 ring or a 4-methylpiperazin-1-y1 ring,
and their salts, their solvates and the solvates of their salts. 20 Preference is also given to compounds

of the formula®f) in which represents methyl, methoxy or methoxymethyl, R2represents hydrogen, -

19 -or represents methyl, R2 represents methyl, and 5R.3represents a group of the formula
R6N mO R'  represents methyl,

R? represents methyl,
and
5 R represents a group of the formula
R7
R* IL
/*
\NH?* o R %o
ls
where

10 m

R4

RS

or

is the point of attachment to the oxopyridineg;
represents the number 1, 2 or 3,

represents the number 1 or 2,

represents methyl or cyclopropyl,

represents hydrogen or methyl,

R* and R together with the nitrogen atom to which they ateached form a 4-methyl-

15

RG

R7

piperazin-1-yl or a 4-hydroxypiperidin-1-yl ring,
represents cyclopropyl, cyclobutyl or 2-methoxy&l,

represents hydrogen or methyl,

R® and R together with the nitrogen atom to which they atached form a pyrrolidin-1-yl

ring, a 2-methoxymethylpyrrolidin-1-yl ring or aMethylpiperazin-1-yl ring,

20 and their salts, their solvates and the solvatéisenf salts.

Particular preference is also given to the compodnchloro-N-{[(5S)-3-{4-[3-{2-[(trans-4-

hydroxycyclohexyl)amino]ethyl}-2-oxopyridin-1(2H)Ry3-methoxyphenyl}-2-oxo-1,3-

or



where is the point of attachment to the oxopyridine ring, represents the number 1, 2 or 3,
10mrepresents the number 1 or 2, R4represents methyl or cyclopropyl, R5represents hydrogen or
methyl, or R4 and R5 together with the nitrogen atom to which they are attached form a
4-methyl15piperazin-l-yl or a 4-hydroxypiperidin-l-y1 rif§, R6érepresents cyclopropyl, cyclobutyl or
2-methoxyeth-1-yl, R7represents hydrogen or methyl, R6 and R7 together with the nitrogen atom to
which they ard SRRy T Hnetwi RBEFP?I%Iﬁng@WQ%W%W9|pyl’r0|ldln 1-y1 ring or a
4-methylpiperazin-1-y1 ring, 20and their salts, their solvates and the solvates of their salts. Particular
preference is also given to Seylse und 5-chloro-N-{R5S)-3-{443-{2-Ktrans-4-

hydroxycyclohexyegpjae ~2+&|xopyr|d|n 1(2H) -y11-3- methoxyphenyll -2-0x0-1,3- - 20 -
Cl
L\
NS
H,C—O o

and its salts, its solvates and the solvates shits. The compound is described in Example 6.

Particular preference is also given to the compousdahloro-N-{[(5S)-3-{4-[3-{2-[(2-
5 hydroxyethyl)amino]ethyl}-2-oxopyridin-1(2H)-yl]-gmethoxymethyl)phenyl}-2-oxo-1,3-
oxazolidin-5-yl]ethyl}thiophene-2-carboxamide oktformula

P\

and its salts, its solvates and the solvates ghits. The compound is described in Example 9.

Particular preference is also given to the compo®nchloro-N-{[(5S)-3-{4-[3-{2-[(trans-4-
10 hydroxycyclohexyl)amino]ethyl}-2-oxopyridin-1(2H)Hy3-(methoxymethyl)phenyl}-2-oxo-1,3-
oxazolidin-5-yllmethyl}thiophene-2-carboxamide betformula

H
HO—ONNIN

0] o
7\ N&H S\C'
_ L
O



oxazolidin-5-ylimethyllthiophene-2-carboxamide of the formula and its salts, its solvates and the
solvates of its salts. The compound is described in Example 6. Particular preference is also given to
the compound 5-chloro-N-{ [(5S)-3-{443-{2-[(2- 5hydroxyethyeamino] ethyl }
-2-oxopyridin-1(2H)-y1]-3-(methoxymethyl)phenyl } -2-8%o- 1,3- oxazolidin-5-yliethyll
thiophene-2-carboxamide of the formula HO-\ H H3C and its salts, its solvates and the solvates of
its salts. The IS AlSS HSOMARRANERSFHYEES SRS 1A SO PIRFENGHE AT HIRB YR BT RIF1O:
compound 5-chloro-N-{[(5S)-3-{443-{2-[(trans-4- 10hydroxycyclohexyeamino] ethyl }
-2-oxopyridin- P@EQuel]- B fieethory methsd) phieary| lo-2uxcsomBoBseitolidME5H )i {AyB-{2-[(trans-4-
thiophene-2-Gayexgeide R ABAa L. Ao Irireli e SohalshABR NS splvalgs of its salts.

The compound’is described in Example articular preference is also given to the compound
5-chloro-N-{[($SFR M BIMAEMHGIaPRERR A GERISAEISR ARHRETEIR OXY 1-2-0x0pYridin-1(2H)-yI] -3
-methylpheny11-2-o0xo0-1,3 - oxazolidin-5-ylimethyllthiophene-2-carboxamide of the formula and its
salts, its solvates andHldk solvates of its salts. The compound is described in Example 21. Particular
preference is also given tp-the compound 5-chloro-N-{ R5S)-3-14-13-12-[(2- hydroxyethyeamino]
ethy11-2-oxopyridin-1( ,5-dimethylpheny11-2-oxo-1 ,3 -oxazolidin-5-
ylimethyllthiophene-2-ca ide of the formula HO

— NN
H,C ]

and its salts, its solvates and the solvates ghits. The compound is described in Example 21.

Ci
”,
-
”

Particular preference is also given to the compousiehloro-N-{[(5S)-3-{4-[3-{2-[(2-
hydroxyethyl)amino]ethyl}-2-oxopyridin-1(2H)-yl]-8-dimethylphenyl}-2-oxo-1,3-oxazolidin-5-

ylmethyl}thiophene-2-carboxamide of the formula

HO

NH
O O
H,C >\\ cl
O
—_ N -
0 H,C o

and its salts, its solvates and the solvates ghits. The compound is described in Example 37.

Particular preference is also given to the compodachloro-N-{[(5S)-3-{4-[3-{2-[(trans-4-
hydroxycyclohexyl)amino]ethyl}-2-oxopyridin-1(2H)Hy3,5-dimethylphenyl}-2-oxo-1,3-

oxazolidin-5-yllmethyl}thiophene-2-carboxamide betformula



NH and its salts, its solvates and the solvates of its salts. The compound is described in Example 37.
Particular preference is also given to the compound 5-chloro-N-{[(5S)-3-14-13-12-[(trans-4-
hydroxycyclohexyeamino] ethy11-2-oxopyridin-1(2H)-yl] -3 ,5-dimethylphenyl11-2-ox0-1,3 -
oxazolidin-5-ylimethyllthiophene-2-carboxamide of the #8rmula and its salts, its solvates and the
solvates of its salts. The compound is described in Example 38. The specific radical definitions given

Is, also replaced by any of 5the radical definitions of other
IS, given (Lq_'c&mbination f two or more of the preferred
ranges mentioned above. The invention fur re provides a pragess for preparing the @ompounds
of the formula (1), or the salts, solvates or th fo/f,ig:jin 10 [AJ-agompound of
the formula in which n, R4 and R2 have the meayling bovezan repl’ﬁsents ydnxyl or
ANES in which®R4 a .
meaning given above, to give a compound of the qugmjla in which n, 121, R2, and R5 have the
meaning given above, or [13] a compound of the formula in which m, 121 and R2 have the meaning
given above, and Yrepresents hydroxyl or chlorine, is reacted with a compound of the formula 10 in
which le and 13 e waltbatsaaving aivethalkonarde giie. T ke ampapsthoidiiedeibudan Example 38.

The specific radical definitions given in the resjpee combinations or preferred combinations of
radicals are, independently of the respective go@nbination of radicals, also replaced by any of

5 the radical definitions of other combinations.

Very particular preference is given to combinatiarfstwo or more of the preferred ranges

mentioned above.

The invention furthermore provides a process feppring the compounds of the formula (1), or

the salts, solvates or solvates of the salts tifiandw@rein

10 [A] a compound of the formula

S
H
. QVN \\ o

in which n, R and R have the meaning given above, and
X represents hydroxyl or bromine,

is reacted with a compound of the formula

H
N
a5 (Il
15 R R

in which R and R have the meaning given above,

to give a compound of the formula



- 24 - in which m, R1, R2, R6 and R7 have the meaning given above. The compounds of the formulae
(la) and (Ib) form the compounds of the formula (). The free base of the salts can be obtained, for
example, by chromatograpy on a reversed phase column using an acetonitrile/water gradient with
addition of a base, in particular by using an RP18 5Phé&%omenex Luna C18(2) column and
diethylamine as base, or by dissolving the salts in an organic solvent and extracting with aqueous
solutions of basic salts su¢fh\as sodium bicarbonate. The invention furthermore provides a process for
preparing the compounds of ula () Bk solvates ti§greof wherein salts of the compounds or
2

solvates of the salts of the [_gémp omatography with ag@tition of a base into
the compounds. 10If X is hydroxyl,fhe r ﬁcti ding to process [A] is erally carried out in inert
solvents in the presence of trifluorognethanesupho#ic an e, if prrop |ate\'n the presence of a
base, preferably in a temperature range of fro -78C to room teMper mo@ﬁ)nerlc pressure.
Inert solvents are, for example, dichlorometRane, diethyl ether, nitromethane, 1,2-dichloroethane or
acetonitrile; preference is given to dichloromethane. 15Bases are, forgxample 2,6-dimethylpyridine,
pyridine, 2,6-di-tert-butyl-4-methylpyridine, diisopropylethylamine, 2,6-lutidine, trimethylamine,
preference is givgRida 7, R ditethyhayridiag th& iscBrmigrethgu@action according to process [A] is
generally carried out in inert solvents, preferably in a temperature range of from -78C to room
temperature at atmospheric pressure. Inert solvents are, for example, dimethylformamide. 20if Y is
hydroxyl, the reaction according to process [B] is generally carried out in inert solvents, in the
presence of trifluoromethanesulphonic anhydride, if appropriate in the presence of a base, preferably
in a temperatUf) AFRJBRIURER 8B M temperature at atmospheric pressure. Inert solvents are,
for example, dichloromethane, diethyl ether, nitromethane, 1,2-dichloroethane or acetonitrile;

preference is given to d| 0 ethane 25Bases are, for example 2,6-dimethylpyridine, pyridine,
2,6-di-tert-butyl-4- methylpyrl R3
Cl
N
NN (IV)
5 O

in which m, R and R have the meaning given above, and
Y represents hydroxyl or chlorine,

is reacted with a compound of the formula

H
Re/N\R7 V)

10 in which P and R have the meaning given above,

to give a compound of the formula

0]
m Cl
) P~

— N X (Ib)



diisopropylethylamine, 2,6-lutidine, trimethylamine, preference is given to 2,6-dimethylpyridine. if Y is
chlorine, the reaction according to process [B] is generally carried out in inert solvents, if appropriate in
the presence of a halogen salt, preferably in a temperature range of from room temperature to reflux of
the solvent at atmospheric pressure. -24- .25 - |nert solvents are, for example,

1,2-dimethoxyethane. A Eg;{%?ﬁ% saltig for example, sodium iodide. The compounds of the formulae
(1) and (V) arl MBS Redh BE a)dt g’:ﬁ%@cﬁh&d@SF’d}WQ BVRARRAYSrocesses from the corresponding

starting materials. 5 The compounds of the formula (1) in which X represents hydroxyl are known or
can be preparétiebgorepetindsthetoefopoulae ¢adrantofimuiene@toringind NH e/ fprmiten8)first step with
compounds of the formula 10 in which n, R.1 and R2 have the meaning given above, to give

compounds offthe frignkiaeidMRCdls1gdnans Siihrie 1oRgReYRGBIARHIRPYLoFYCIBIRIsHd hifase

d step, in th f ph h lvalent h.as, fo le,
carbonyldimidBUR (E519 #xAECPrATLhirL i em it LA barsuln BTG R OL AR RO R PP
the formgla (I]}?h‘lélmerrmeﬁqhwfaﬂ@lﬁ(ﬁb steljprnsngene rdikyhydandtk eakibonést sadsentsgithiesgtesenae
of a Lewis acid, prafe @Ry {0 {epSLaty G iRee Qi d JERRAIALI 19 SHU A BhG FRlySAL at

e, fore e Y as

atmospheric pressure.  Inert solvents a ample, polar aprofic solvents, such as, for example,

acetonitrile, . . . .
The invention furthermore provides a process fappring the compounds of the formula (I) or

solvates thereof wherein salts of the compoundsobrates of the salts of the compounds are

converted by chromatography with addition of a bas®the compounds.

10 If X is hydroxyl, the reaction according to proc¢a$ is generally carried out in inert solvents in
the presence of trifluoromethanesulphonic anhydril@ppropriate in the presence of a base,

preferably in a temperature range of from -78°@tmm temperature at atmospheric pressure.

Inert solvents are, for example, dichloromethanethgl ether, nitromethane, 1,2-dichloroethane

or acetonitrile; preference is given to dichlorohaate.

15 Bases are, for example, 2,6-dimethylpyridine, pped 2,6-di-tert-butyl-4-methylpyridine,

diisopropylethylamine, 2,6-lutidine, trimethylamjm@eference is given to 2,6-dimethylpyridine.

If X is bromine, the reaction according to proce&gis generally carried out in inert solvents,

preferably in a temperature range of from -78°@tmm temperature at atmospheric pressure.
Inert solvents are, for example, dimethylformamide.

20 If Y is hydroxyl, the reaction according to procéB$is generally carried out in inert solvents, in
the presence of trifluoromethanesulphonic anhydril@ppropriate in the presence of a base,

preferably in a temperature range of from -78°@tmm temperature at atmospheric pressure.

Inert solvents are, for example, dichloromethanethgl ether, nitromethane, 1,2-dichloroethane

or acetonitrile; preference is given to dichlorohaate.

25 Bases are, for example, 2,6-dimethylpyridine, pyed 2,6-di-tert-butyl-4-methylpyridine,

diisopropylethylamine, 2,6-lutidine, trimethylamjm@eference is given to 2,6-dimethylpyridine.

If Y is chlorine, the reaction according to proc§Bkis generally carried out in inert solvents, if
appropriate in the presence of a halogen saltembly in a temperature range of from room

temperature to reflux of the solvent at atmosphemssure.



10butyronitrile, dichloromethane or chloroform; preference is given to acetonitrile. Lewis acids are, for
example, magnesium perchlorate, ytterbium(lll) trifluoromethanesulphonate, lithium bromide,
magnesium triflate or aluminium trichloride; preference is given to magnesium perchlorate. The
reaction of the second step is generally carried out iniRert solvents, in the presence of a base,
15preferably in a temperature range of from room temperature to reflux of the solvent at atmospheric
pressure. InerSShANEUF for ¥XAPIR En dIar BRIBRYERBALS, such as, for example, acetonitrile or
butyronitrile.  Bases are, for example, strong tertiary amine bases, such as, for example,

4-/V ,N-dimeth\Ndwal rgsn2ahyiddfneexagiple, Bhdiveattititeof the third step is carried out by methods
known to the person skilled in the art, for example by reaction with tetrabutylammonium fluoride in a
solvent, such anefep@paiHIe otfahamyehafbeam) e (g astamuitadtyseogamebigstiadporasi a Rhown

preferably in a temperature rgnge of from room temperature to reflux of the solvent at atmospheric
pressure. 5 THES S%Fﬁéfﬁ%?fﬁ?&%ﬁmﬁﬁ%\?% ?éak?{ﬁ/maé?%%fﬁ be synthesized by known processes

from the corresponding starting materials. In an alternative process, compounds of the formula (ll) in

which X répredéatsaippporytantbe iniapdeed oy rshicting re@edmpdipidsese tiroOnsrrauRan he preRhieH
n, R.1 and R2}ave thegneasinshe iRy Wit £ompounds of the formula CI - in which

Cl
O
%H P\
N ™ V),
(@]

in the first step with compounds of the formula

H,

(vin,

10 in which n, R and R have the meaning given above,

to give compounds of the formula



represents halogen, preferably bromine or chlorine, or hydroxyl, 15followed by removal of the silyl
group. If Q is halogen, the reaction is generally carried out in inert solvents, if appropriate in the
presence of a base, preferably in a temperature range of from -30C to 50C at atmospheric pressure. -
28 - dimethylformamide, preference is given to tetrahyd®furan or methylene chloride. Bases are, for
example, triethylamine, diisopropylethylamine or N-methylmorpholine; preference is given to

[ [, the reaction is generally carried out in inert solvents, in the
propriate in the presence of a base, preferably in a temperature
ospieric pressure. Inert solvents are, for example, halogenated
ethane or trichloromethane, hydrocarbons, such as benzene,
nitromethane, dioxane, dimeth§lformamide or acetonitrile. It is also possible to use mixtures of the
solvents. Particular prefi@%i | to 1Qdighloromethane or dimethylformamide. Here, suitable
dehydrating agents are,or exampte, limidgs, such as, for example, /V,N'- diethyl-, /V,/V,
‘-dipropyl-, /V,N'-diisopropyl-, Nﬁ\l 3dic id

H
N-(3-dimethylaminoisopropyl)-N-ethylcarbodiimi droc W@? i \
N-cyclohexylcarbodiimide-N"- propylox ystyrene (PS-ca i) arbOyll. compounds,
such as carbonyldiimid- 15 azole, or 1,2-oxazatiim compounds, such as
2-ethyl-5-phenyl-1,2-oxazolium 3-sulphate or 2-tertbuty1-5-methylisoxaz&ium perchlorate, or
acylamino compounds, such as 2-ethoxy-1-ethoxycarbonyl-1,2-dihydroquinoline, or
propanephosqn%ﬂ%ﬁrﬁhﬁiémF@Hgg%yrlnglamﬁ%f%[\r,gﬁtgbayé?is(2-oxo-3-oxazoIidinyl)phosphoryl
chloride or benzotriazolyloxy-tri(dimethylamino)-" phosphonium hexafluorophosphate, or
0-(benzotriazol-1-y1)-N,N,NW-tetramethyluronium hexa- 20 fluorophosphate (HBT,U;
2-(2-ox0-1-(2H) PR 11 1hE LRI RN BRSPS TSRS D6 rBlePRASF NP duivalents such as, for
0-(7-azabenzatrianplel -gapohNdhivic tzwent€iyJuronium hexafluorophosphate (HATU), or
1-hydroxybenzotriazole (HOB t), or benzotriazol-1-yloxytris(dimethylamino)- phosphonium

hexafluoraphosphatenB@IRY bA-TAYREONEHECTAG T VHLEE 96 has o Wt vhasas (ApBases are,

for example, alkali metal carbonates, such as, for example, sodium carbonate or potassium carbonate,

or sodium bicghonals o palgsim bicarbonale, of rganie baces. <uchas lYIAMINGS: 1972 L ewis
example triethylaminie; N-me yImorpﬁw ire IRCHE IXy(fp|per| ine, 4-dime y1am|no;5)yr|d?ne or
diisopropylethgladhinesfetablyonde nsatigaratitie HADE of WithDB iggredfieeatolyreturicef dloe inalent at
presence of HQﬁBs%ﬂ&iéMsQéB%? is removed by methods known to the person skilled in the art, for
example by reaction with tetrabutylammonium fluoride in a solvent, such as, for example,
tetrahydrofuran, or by reaction with hydrogen chloride in methanollngi;%ferabls}lain a temﬁ)erature range

of from room 58 - RISERPaflfe TR 1 theRRN e AP SR pPEsdife ¥ample, acetonitrite,

10 butyronitrile, dichloromethane or chloroform; prefiace is given to acetonitrile.

Lewis acids are, for example, magnesium perchlpsdterbium(lll) trifluoromethanesulphonate,
lithium bromide, magnesium triflate or aluminiunictrioride; preference is given to magnesium

perchlorate.

The reaction of the second step is generally choig in inert solvents, in the presence of a base,
15 preferably in a temperature range of from room terafure to reflux of the solvent at atmospheric

pressure.

Inert solvents are, for example, polar aprotic eotg, such as, for example, acetonitrile or

butyronitrile.

Bases are, for example, strong tertiary amine baseh as, for example, M;N-dimethylamino-

20  pyridine.

Preference is given to the reaction witlN-carbonyldiimidazole as carbonic acid equivalerthwi

addition of 4N,N-dimethylaminopyridine as base.



The compounds of the formula (XVII) are known or can be synthesized by known processes from the
corresponding starting materials. The compounds of the formula (1) in which X represents bromine
are known or can be prepared 5by reacting the compounds of the formula (1) in which X represents
hydroxyl with thionyl bromide, as described in Exampte21tA. The compounds of the formula (VII) are
known or can be prepared by reducing the nitro group in compounds of the formula _ 10 in which n,
R.1 and R2 haWEHRAFHEA ARGl ARE §HETE QM OLRKROUIR, e dhfebrsRRTLSIHES FeHiscRy for
agent in inert sabvapls, pyefesabibninvitietapabatykentiangrief froendoemsansperaiuce tasiefiuxefdinele,
solvents at from, atmaspheric pressure to 3 bar. educin ents are, for example, palladium on
carbon, hycot i o kbt . SRt S e e aRS A R s
in a mixture ofretgariftaTd eyl tacuweretupedfereiioedstgivent & piulashiaTioR€arYOR and hydrogen or
tin dichloride. Inert solvents are, for example, ethers, such as diethyl ether, methyl tert-butyl ether, 1,2-
dimethoxysthane, eiexsnsdelr ahyasafan\glysdrdmetivdaibgitne sied e rasiycolddisssdiyireihéie
alcohols, suchczc;}F':.r megg%llnnol,s?ér ;clnnorlﬁg}-&rq anol, isopropanol, n-butanol or tert-butanol, 20
hydrocarbons, UERELHE Zene, Xylene, toluene, hexane, cyclohexan or mineral oil fractions, or other
solvents, such as dimethylformamide, dimethylacetamide, acetonitrile or pyridine; preferred solvents
are tetrahydroftirah a¥RIEING| PEAERDI GRBPR A oot enferallasendrie HicpmserRrNtelRydroxy can be
thylformamidepregftedhier6860RE Wsle sh e fasBEtA(RInir known, can be synthesized by known
processes from the corresponding starting materials or can be prepared analogously to the process
described in the examples section. _ The compounds of the formula (IV), in which Y represents
chlorine are known or can-bexrep by reacting compounds of the formula in which R.1 and R2
have the meaning given above sents methyl or (2-methoxyethoxy)methyl, in a first step
by removing the methox)QQr (Zfmethoxyethoxy)methoxy group, to give compounds 10of the formula in

which R.1 and R2 have the-meaxing given above, and, in the second step, with compounds of the

o RA o]
.
N NQV
N xw,
Rl

10 in which n, R and R have the meaning given above

Si

formula E H.C \
H.C o
CH

with compounds of the formula

Cl
N\
A

(xvn,

in which

Q represents halogen, preferably bromine or chégian hydroxyl,
15 followed by removal of the silyl group.

If Q is halogen, the reaction is generally caroed in inert solvents, if appropriate in the presen

of a base, preferably in a temperature range ofi B20°C to 50°C at atmospheric pressure.

Inert solvents are, for example, tetrahydrofurargthylene chloride, pyridine, dioxane or



m(XIl), 15 in which m has the meaning given above, and Erepresents bromine or iodine. If A
represents methyl, the reaction of the first step is generally carried out in inert solvents, in the present
of bromine tribromide, preferably in a temperature range of from -78C to room temperature at
atmospheric pressure. -31 - Inert solvents are, for exad¥ple, dichloromethane or 1,2-dichloroethane;
preference is given to dichloromethane. If A is (2-methoxyethoxy)methyl, the reaction of the first step

is generally catt I ARIFSINRIRIENFE AT IHEY ST b LB ERG £ e ably in a

temperature range of from room 5temperature to reflux of the solvent at atmospheric pressure. Inert
solvents are, fBagsaarplefodickéonplacthethylanhe-dicuprabyiarainprefdleratbyiengivbnltoe; preference

dichloromethaigegivél;ht% 'Eﬁ@SB%bQHH@%ﬁ@d step is generally carried out in inert solvents in the
presence of a base, preferably In a temperature range of from room temperature to reflux of the

solvent at atmagspheric 10pressure. If appropriate, thjs reaction is ¢carried out in a. microwave oven.
ort solvonts ) 15y BUNlo RE 1AL AR B T r L ARl B PARSel R e
to N,N-dimethylboyahrartigdeaddases apprdprarampie, @iéstricee telseanrefsatady $ochtaspaesiuenrange of

carbonate, so &W-%E%qfé@@ zﬂ%&%ﬂk@@ﬁ% alea 15 Compounds of the formula (XII) are known
y rom t

or can be synthesized nown processes e corresponding starting materials. The compounds
of the formula (V) in which Y represents hydroxyl are known or can be prepared by reacting, in the

second step of ¥fi& SAYRBYs BiGen ApEHREE cARIGHALE: (REBRSuIS L) RftndichloromEthane  or

(2-bromoethoxy&ﬁmbwmmewmmnﬁ)lls‘lwachb)b_mﬁmmlrﬁmheesimmmp.dﬁﬁeww@mmmdm@ of
the formula (ch?ert%é(lﬂﬁ%\./ Mo Qobgeoeé%ér%d R re?ﬁ%?g;j@ﬁes% VERR. nels,of the formula GVId I3 fires
step with compounds of the formula " n which 121 an ave the meaning given above, a
ArepreseHis niighigromespaasceitdizergfhorgatidexy)methyl, 25 to give compounds of the formula in
which R.1 and R2 have the meaning given above, and

Here, suitable dehydrating agents are, for exangadyodiimides, such as, for examplbl,N*-
diethyl-, N,N,-dipropyl-, N,N-diisopropyl-, N,N-dicyclohexylcarbodiimide N-(3-dimethylamino-
isopropyl)N'-ethylcarbodiimide hydrochloride (EDC), N-cyclohexylcarbodiimideN'-
propyloxymethyl-polystyrene (PS-carbodiimide) orlmanyl compounds, such as carbonyldiimid-
15 azole, or 1,2-oxazolium compounds, such as 2-&iphenyl-1,2-oxazolium 3-sulphate otett-
butyl-5-methylisoxazolium perchlorate, or acylamicompounds, such as 2-ethoxy-1-ethoxy-
carbonyl-1,2-dihydroquinoline, or propanephosphoaitydride, or isobutyl chloroformate, or
bis(2-ox0-3-oxazolidinyl)phosphoryl chloride or zetriazolyloxy-tri(dimethylamino)-
phosphonium hexafluorophosphate, @(benzotriazol-1-yl)N,N,N',Ntetramethyluronium hexa-
20 fluorophosphate (HBTU), 2-(2-oxo-1-(2H)-pyridyl)113,3-tetramethyluronium tetrafluoroborate
(TPTU) or O-(7-azabenzotriazol-1-yiN,N,N',N-tetramethyluronium  hexafluorophosphate
(HATU), or 1-hydroxybenzotriazole (HOBt), or bendarol-1-yloxytris(dimethylamino)-
phosphonium hexafluorophosphate (BOP) Nelnydroxysuccinimide, or mixtures of these, with

bases.

25 Bases are, for example, alkali metal carbonatesh s@s, for example, sodium carbonate or
potassium carbonate, or sodium bicarbonate or giotasbicarbonate, or organic bases, such as
trialkylamines, for example triethylamindl-methylmorpholine N-methylpiperidine, 4-dimethyl-

aminopyridine or diisopropylethylamine.
The condensation with HATU or with EDC is prefesabarried out in the presence of HOBL.

30 A silyl group is removed by methods known to thespe skilled in the art, for example by
reaction with tetrabutylammonium fluoride in a saiv, such as, for example, tetrahydrofuran, or

by reaction with hydrogen chloride in methanol,ferably in a temperature range of from room



Arepresents methyl or represents (2-methoxyethoxy)methyl, and, in the second step, cyclizing in the
presence of phosgene or phosgene equivalents, such as, for 5example, carbonyldiimidazole (CDlI), to
give the compounds of the formula (X). The reaction of the first step is carried out according to the
process described for the reaction of the compound of #e formula (V1) with compounds of the formula
(VII) to give compounds of the formula (VIIl).  The reaction of the second step is carried out
according to theHEAE dLeliwear e R el BP I BBRBEENdS of the formula (VIII) to give
compounds of the formula (I1). The compounds of the formula (XIII) are known or can be prepared by
reducing the nithe geouimdswipberfdgrafianeXiobnautakmowhizhiR. syatite fizedduekievm gaviagsgs énam
above, and 1%&%@@?&%@?@&%5@95@@%\&5 (2-methoxyethoxy)methyl. The reactions are carried
out according to the process described for the reaction of compounds of the formula (IX) to give
compounds of_the formula ﬁVII he_compounds of the formula (XV) are known or can be synthesize
by known proddTRRH IR ELRESBBRUAG LY xRS A ORICR AL eHIOMR NG BEPare
meaning dgiverbabeaetind ieereaatioyurslg evfetiad yfasmied @Gilitingitg>ancpoesous mettoyddmine salriidn
or a solution 06 Baezigggys%rﬁﬁgd%e&g |epI§Lerably using an aqueous methylamine solution at
reflux of the 5solvents under atmospheric pressure. The compounds of the formula (XVIII) are known
or can be prepared by reacting, in a first step, compounds of the formula (VII) with a compound of the

formula  to gT\r/]@ GBMBBWPQ)%%ftﬂ?ef‘PSP?HR \/hl_ba@(g@’own or tenprepared g)y reducing the nitro group in

compounds of the formula

NO,  (IX),

10 inwhich n, R and R have the meaning given above.

The reaction is generally carried out using a redu@gent in inert solvents, preferably in a
temperature range of from room temperature to xedfuthe solvents at from atmospheric pressure

to 3 bar.

Reducing agents are, for example, palladium on argrthydrogen, tin dichloride, titanium
15 trichloride or ammonium formate and palladium omboa in a mixture of ethanol and ethyl

acetate; preference is given to palladium on cadmzhhydrogen or tin dichloride.

Inert solvents are, for example, ethers, such a&shyli ether, methyltert-butyl ether, 1,2-
dimethoxyethane, dioxane, tetrahydrofuran, glydohedhyl ether or diethylene glycol dimethyl
ether, alcohols, such as methanol, ethanol, n-mpapasopropanol, n-butanol aert-butanol,
20 hydrocarbons, such as benzene, xylene, toluen@nbexyclohexan or mineral oil fractions, or
other solvents, such as dimethylformamide, dimeitgamide, acetonitrile or pyridine; preferred
solvents are tetrahydrofuran, methanol, ethanalprigpanol or, in the case of tin dichloride,

dimethylformamide.



in which n, R.1 and R2 have the meaning given above, - 34 - example, carbonyldiimidazole (CDI), to
give the compounds of the formula (XVIII). The reaction of the first step is carried out according to the
process described for the reaction of the compound of the formula (V1) with compounds of the formula
(VII) to give compounds of the formula (VIII). 5The readfon of the second step is carried out according
to the process _described for the reaction of compounds of the formula (VIII) to give compounds of the

formula (I1). THESGBBAMASIThE FolRHTAKES) FEHIRM of VERFRESIHHh O K88 Ky RAGRAT B JEdBs

from the correporelipgreimgirgartiatenaierialst be e har atiopadédbgote iy po uhe P aeskd s toibbe in the

invention can he illu§trated t()%the synthesis 10schemes below: - 35 - Scheme 1: o o0 Scheme 2:
examples section.

The compounds of the formula (IV), in which Y regeats chlorine are known or can be prepared

5 by reacting compounds of the formula
_ 0 RR 0O
A0 >¥ cl
%/ E ? S
’ >>3 A )
— N X,
Rl

in which R and R have the meaning given above, and
A represents methyl or (2-methoxyethoxy)methyl,

in a first step by removing the methoxy- or (2-noetyethoxy)methoxy group, to give compounds

0 R 0
HO >\\ o
/ N N Q H S \
_ e
(X1),
Rl

(0]

10 of the formula

in which R and R have the meaning given above,

and, in the second step, with compounds of the dtam

C|/\M? - X1y,

15 in which m has the meaning given above, and
E represents bromine or iodine.

If A represents methyl, the reaction of the fitgpsis generally carried out in inert solventstha
present of bromine tribromide, preferably in a temmpure range of from -78°C to room

temperature at atmospheric pressure.



- 36 - The compounds according to the invention have an unforeseeable useful spectrum of
pharmacological activity. Accordingly they are suitable for use as medicaments for the treatment
and/or prophylaxis of diseases in humans and animals. 5The compounds according to the invention
are dual inhibitors of the blood coagulation factors Xa-ad thrombin (factor Ha) acting, in particular, as
anticoagulants. The compounds inhibit both thrombin and factor Xa, prevent, by inhibiting thrombin
production and§EiSRY FHTIBEE; (REiFIHIN G AHRmETRaRsl 2 4 GNEAHEAL e ETRIRRGW'S gien o
addition, the cdiciponsnatgiasaording to the invention have favourable physicochemical properties
10such as, for example, good solubility in water and physiological media, which is advantageous for

their therapeuﬁcﬁggo@Qﬁﬂ%&ﬂﬁrﬂ{ﬁﬁﬁ{&ﬂ%%@ofbﬁ&mﬁ@ﬂﬁﬁﬁer\éiSlEf§ U SR P ERRCPBIRHNAS

according to the invention for the treatment and/or prophylaxis of disorders, preférably thromboembolic
disorders andRSYRRSBb RS XA HICALIGRL AL e AT BRI Il A dRIBREERETR R08PIsBOAN tigem

present ingentigmgeeiorpastieflar clisesdsciich amaymppmssarénfarction with ST segment elevation
(STEMI) and without ST segment elevation (non-STEMI), stable angina pectoris, unstable angina
pectoris, reocq ?loé‘&\?é%‘?sreﬁ%e,“Il%?e&alfm‘”gfle‘?"&?dh%}’ m&%ﬁ\é%'aﬁ&ﬂéia#iSFEﬁ%ﬁ‘é‘;gﬁr%?%é% is_given to
aortocoronary bypass, peripheral arterial occlusion d?seases, pulmonary embollsms, deep venhous
thromboses afiFRielE)EVRaUSs thromboses, 20transitory ischaemic attacks and also thrombotic and
thromboembolic stroke. Accordingly, the compounds according to the invention are also suitable for
the preventionmaed éeegvnesittoé caudiogerp ibrgambedinbnbitms, isacisasefos exaapreseerzboab base,
ischaemias, siielie anf systemisdiombermnglisms pdiSENRS 3% PSS BRYNG. AEHG pheric
intermittent or%erss aht cartﬁgﬁparr&hy{ﬁmla , such as, for exa pefe, atrial fibri lation, and those P
undergoihg captheseisidramBantate e fagintcistsaiantin T angrawaeeveisorders or having artificial
cardiac valves. Thromboembolic complications are furthermore encountered in microangiopathic
haemolytic anariniashextragPRicakanpldatony-gyatenFoftighas DaRIOHIBHAISIaRG; asteticchrart
valves. Moreoveré trt1e I\C[(f\lmémqu? accordll(iiég to the invention are also suitable for the prophylaxis
and/or treatméh{ OF Rtheros: oﬁéo\@s‘?‘ ular'disorders and inflammatory disorders such as rheumatic
30disorders of the locomotor apparatus, and in addition also for the prophylaxis and/or treatment of
Alzheimer's diB8ase . aloreh X titec iphmrig £eEbrPaMGoam E3RG LI GATERAAR. ($eEH B carkgnate or
inhibiting tumgisi e Rsidaation of metastases, for microangiopathies, age-related macula
degeneration, diabetic retinopathy, diabetic nephropathy and other microvascular disorders, and also
for the priventign, andireaimentigf iemAReIbalc FamplSalons e 38, IRLEXAMRIEYENOUS, ine
thromboembo |sm£, %rqumour pa{len{s, n particular those an ergoing major surglcoa Einterventions or
chemo- or radisttiesapyding starting materials.

The compounds of the formula (IV) in which Y reprats hydroxyl are known or can be prepared
by reacting, in the second step of the synthesisngabove, the compounds of the formula (XI)

with (2-bromoethoxy)(tert-butyl)dimethylsilane, folved by removal of the silyl group.

20 The compounds of the formula (X) are known or campitepared by reacting the compounds of the

formula (VI) in a first step with compounds of tfteemula

A—O o RX

(X,

in which R and R have the meaning given above, and
A represents methyl or represents (2-methoxyethoaihyl,

25 to give compounds of the formula



Moreover, the compounds according to the invention are also suitable for the prophylaxis and/or
treatment of pulmonary hypertension. The term "pulmonary hypertension" includes certain forms of
pulmonary hypertension, as determined, for example, by the World Health Organization (WHO)
(Clinical Classification of 10 Pulmonary Hypertension; ¥&nice 2003). Examples which may be
mentioned are pulmonary arterial hypertensmn pulmonary hyperten5|on associated with dlsorders of

3 MM
pulmonary-arterial hypertension (APAH), which is associated with ggllag oseé genital

systemic-pulmonary shunt vitia, portal hypertension, HIV infections! the ingestion of certain drugs and
medicaments, with other disorders (thyroid disorders, glycogen storage disorders, Morbus Gaucher,
hereditary teleangiectasy, haemoglobinopathies, 20myeloproliferative disorders, splenectomy), with
disorders havimpéisiyRifeahRueneubi aplanygogingrbatioe santh as pulmonary-venoocclusive disorder
and pulmonary-capillary haemangiomatosis, and also persisting pulmonary hypertension of neonates.
Pulmonary hypertensigpassreiniad i &nesdrrs @Linarsl bereigamprises a diseased left atrium or
ventricle and mitral or aorta valve defects. 25 Pulmonary hyptertension associated with pulmonary
disorders and/or xia comprises chr nic obstructive onar d|so ders interstitial pulmona
disorder, sleep a%r{rgg%l syné’rn(?]I Sfelcétlvgo é'rnﬁypcgber?{l?a'ﬂ‘%w Shic ?lré% a‘ciﬁﬁ? fé'l‘(’ﬁeesr%‘c'aﬁ mﬁéré%rt
defects. Pulnesasnyidgaeptamdicmiowhate t6CER)onigitlertralymambs iéthe (QTERHXEomprises the
thromboembolic occlusion of proximal pulmonary arteries, the thromboembolic occlusion of distal

30pulmonary &'ﬁ@riﬁécﬂaﬂ 6@@18“‘%?@@}9 |Btdaﬂﬁé@%€&dh@j&mﬁ1€wm@§sp@é§§ﬂm ﬁﬁf&iﬂé&@@@iféﬁbof-
38 - associated with sarco |st|oc SISX atosis, Moreover, the substanc
according to (RS OB o 005 B0 A o PR B SR WS AR S cDger.
the compoundsmadariiiy.to the invention may also be suitable for the treatment and/or 5 prophylaxis
of sepsis (or septicaemia), systemic inflammatory syndrome (SIRS), septic organ dysfunction, septic

organ failure afcbrrullgEaan iR Wssdraidte FESRIERRY SigHERFSYRE ROt £ BEASInaAUE: IHBILREMDN of

(ALI), septic shock, DIC (disseminated intravascular coagulation or consumption coagulopathy) and/or
septic ordgdn f&ﬂWBOU@%QFs“h%faEﬂH@o(\é@m%Y&Cé}%%%f‘%%f@ﬁﬁﬁﬁ ANd a systemic inflammatory
response syndrome 10 (hereinbelow referred to as "SIRS"). SIRS occurs associated with infections,
but also other Bt@tesmspehrals iwijtinie frbwdasXdhoeaie bperationEeisctraratdyp@docagitise retnigiatipmor
tumours. The ggﬁ%gmgfoméﬁg%§CCM Consensus Conference Committee from 1992 (Crit Care
Med 1992; 20:864-874) describes the diagnosis symptoms and measuring parameters required for the
diagnosis "SIRS" (inter alia body temperature changg, increased pulse, breathing difficulties and 15
changed blood picture). The later (2001)&SCCMESIE M/ACCP/ATS/SIS International Sepsis
Definitions Conference essentially kept the-eritria, b e-tuned details (Levy et al., Crit Care Med
2003; 31:1250-1256). In the course of se G eraI@a@ activation of the coagulation
system (disseminated intravascular coagwatiary or co t|on coagulopathy, hereinbelow referred to
as

15 formally also referred to
( P ) and associated

in which R and R have the meaning given above, and
15 A represents methyl or represents (2-methoxyethoaihyl.

The reactions are carried out according to thega®dlescribed for the reaction of compounds of

the formula (1X) to give compounds of the formuiélj.

The compounds of the formula (XV) are known or tansynthesized by known processes from

the corresponding starting materials.

20 The compounds of the formula (XVI) are known or tenprepared by removing the phthalimide

protective group from compounds of the formula



20 "DIC") with microthromboses in various organs and secondary haemorrhagic complications.
Moreover, there may be endothelial damage with increased permeability of the vessels and seeping of
fluids and proteins into the extravasal lumen. As the sepsis progresses, there may be failure of an
organ (for example kidney failure, liver failure, respiraté¥ failure, central-nervous deficits and/or
cardiovascular failure) or multiorgan failure. "Septic shock" refers to the onset of 25 hypotension
requiring treatment, whish hypotension promotes further organ damage and is associated with a
worsening of the pr 5. Rathogens may be bactera (Gram-negative and Gram-positive), fungi,
viruses and/or euka Entraneg point or primary infection may be, for example, pneumonia, an

bacteraemia. 30DIC ang/or

diseases, burns or ow rl/Nézi IC, thergiis a massiv@ activation of the coagulatory system at the
surface of damaged ehdothelial ce inj

39 - As aresult, there is coag%tiorﬁ‘

7 mptjon oNcoa \ n factors (for example
platelgts, which reduce®the afility of the blo, | coagulate
and may result in serious bleeding. 5Therapyrof sepsis consists, firstly, af consequent elimination of
the infectious cause, for example by operative focal reconstruction and antibiosis. Secondly, it consists
in temporary intensive medical support of the affected organ systems. Therapies of various stages of

this disease hav&ieen désedir@daier hsanepleiningiverfellweng publication (Dellinger et al., Crit Care
Med 2004; 32:858-873). For DIC, there are no proven effective therapies. 10 The invention

furthermore prﬂYéd?éa@?%ﬂi‘?E‘ZBSHE?*a‘?@’T&BFﬁéqgo%PBWiﬁg;ﬁfﬁﬁ%ﬁ%ﬁ%ﬁ gﬂ@o@f@e@dﬁ@ﬁ&{ of

more further active compounds, In particular for the tre Isorders

mentioned ab&VeEraZiamipidisteriy praetearataradlydtpipe ans@shipriBYieRdNg soluitibritie therapihe
15VarioussantiypéessaietifatiariphadiGraenteombinations are suitable, either as calculated therapy
(prior to the presence of the microbial diagnosis) or as specific therapy. Fluid therapy for example
crystalloids or golloidal fluids. V r Ofor example norepinephri opamines oF
vasopressin 10CLIRALIES orsne AL IR At KN R REENITS R it step o
fludrocortison€ @BRRESIRBTAA TR (K dlivatied peoteiiT giesmBI®od products for example
erythrocyte concentrates, platelet concentrates, erythropoietin or fresh frozen plasma
0
@)

A

(XIX),

to give compounds of the formula

Rz
0]
H OH
N
\)\/N
1 (xx) ’
R O

in which n, R and R have the meaning given above,

10

and, in a second step, cyclizing in the presengehotgene or phosgene equivalents, such as, for



Artificial ventilation in the case of sepsis-induced acute lung injury (ALT) - 40 - or acute respiratory
distress syndrome (ARDS) for example permissive hypercapnia, reduced tidal volumes Sedation,
analgesia and neuromuscular blockade Sedation: for example diazepam, lorazepam, midazolam or
propofol. Opioids: for example 5fentanyl, hydromorpho#®; morphine, meperidine or remifentanil.
NSAIDs: for example ketorolac, ibuprofen or acetaminophen. Neuromuscular blockade: for example
pancuronium ERBB%: CHRBY EIaYarRd TR, Brecos PR FEiha fmuia HM¥tHbds 10for
example continuous veno-venous haemofiltration or intermittent haemodialysis. Low doses of
dopamine for rereateacieotigntheAfiit s liamsrfmdexsnagagdo e pibosks plegshiecifoothenadction of
replacement reiiofion e 6 el oHRACAR Al denasld R BIRIEEURI B BRLERAas of the
heparinoids, hirudin, bivalirudin or argatroban. 15Bicarbonate therapy Stress ulcer prophylaxis for
example H2-ré€'€ﬁ‘ﬂ@ iMHlbitors, antacids In addition, the compounds according to the invention can
also be used for preventing coagulation ex vivo, for example for preserving blood and plasma
products, for clémnieagpoetd dbmeat afid Xdepaitheders o dt aingrtonibdipad ceds aestiimstduorehesrdaction of
coating synthetj 4 i i f{bd inst t TARY ex vivo or for biological
samples comg%ﬁ g gg?o?@(gg@aﬁrﬁﬁﬂ%@ Had&%%%ﬁggﬁq%éﬁ%wgﬁ 1ermore provides the use of
the compounds according to the invention for the treatment and/or prophylaxis of disorders, in

particular the diSBreRPOHEARSRG '2HBYER SEFhE SRVh Pl RERREH ROKEPYBREREERTELLR B Re
compounds aceoréelogdmdnadniventharerials.

The preparation of the compounds according to nlerition can be illustrated by the synthesis

10 schemes below:



for preparing a medicament for the treatment and/or prophylaxis of disorders, in particular the
disorders mentioned above. -41 - of the compound according to the invention. The present invention
furthermore provides a method for preventing the coagulation of blood in vitro, in particular in banked
blood or biological samples containing factor Xa and/oBfactor lla, which method is characterized in that
an anticoagulatory effective amount of the compound 5according to the invention is added. The
present inven Tmore provides medicaments comprising a compound according to the
invention and one or more further active compounds, in particular for the treatment and/or prophylaxis
of the disorders mentio above. By way of example and by way o ference, the following active
compounds or combiﬁa@s may be mentioned: 10 lipid-lowering @y@nces, in particular
HMG-CoA-(3-hydroxy-3-ije IquOtRaryI-coenzyme A) reductase m ore ch as, for example,
lovastatin (Mevacor; U ' : /astatil (Pravachol us
4,346,227), fluvastatin (e scol, JS 4,772) and atorvastatln (L|p|t ; 73,995} coronary
therapeutics/vasodilatators, in particular ACE (angiotensin converting enzyme) 45 |nh|b|tors such as,
for example, captopril, lisinopril, enalapxil, ramipril, cilazapril, benazepril, fosinopril, quinapril and
perindopril, or All ¢ angiotensin IIf)\Le r antagonists, such aj%ﬁ; examplefembusartan (US

5,863,930), Iosggt b7 valsartan, irbesartan, candesartan, epro n and temisartan, or
D- adrenocept@ﬁanonlsts such as, for example carve¢ngl9aHar&nolol blsoprolol acebutolol,

atenolol, betaxdfo o, \- roIoI, [, penbutolofs® ol ,Rropanolol and tlmolol or
alpha- 1-adrenocep ow example, praz e, bunaz oxazo and
terazosine, or diuretics, such s, for example, hydrochlorothiazide, furosegfide, bumeta ide

piretanide, torasemj
example, verapam
(Adalat) and nltnéﬁdJ i
5-mononitrate, is® ide\dipitrate arfd glycerol trinitrate, or supstanee causmg an increase in cyclic
guanosine monop “g ?&t\gsas for example example, stimu % gl;laglylate cyclase
(WO 98/16223, WO 98/ 16 98/23619, WO 00/06567, W § 9
00/21954, WO 00/66582, WO 01/17998 WO 01/19776, WO 01/19355, WO 01/19780, 3

01/19778, WO 07/045366, WO 07/045367, WO 07/045369, WO 07/04537£ WO 07/045433)

, amilorige and dlhydralazme or calcium channel blackers, such as, for
d diltiazgm, or dihydropyridine d}erlvatlves ch as 1or example, nifedipin

ne 25 (Bayotensin), or nitro aratlomso h as, for example, isosorbide

plasminogen activators (thrombolytics/fibrinolytics) and compounds which promote
thrombolyss/ﬁbrmolus such as inhibitors of the plasminogen activator inlibitor (PAT - 42 -

inhibitors) or inhibitors ef; t em ombna activated fibrinolysis inhibitor QTAFI |nh|b|tors) such as, for
example, tissue plasminog pto%%e re d wrokinase; anticoagulatory
substances (anticoagulan S, , heparin (UF %@\%@’velght

heparins (NMH), such as, for é°xamp|e tinzaparin, certoparln pama rin, Snadroparin, ardeparin,
enoxaparin, reviparin, dalteparin, danaparoid, AVE 5026 (Sanofi-Aventis, Company Presentation
2008, Februargc%ze)rhg/l%_m (Momenta Pharmaceuticals Inc, Press Release 2008, February 14),




ORG42675 (Organon International Inc, Company World Wide Website 2007, April), and direct thrombin
inhibitors (DTI), such as, for example, 10Exanta (tchnelagatran) Rendix (dabigatran) AZD-0837
[AstraZeneca Annual Report 2006, March 19, 2007] - 43 - SSR-182289A [J. Lorrain et al. Journal of
Pharmacology and Experimental Therapeutics 2003, 38@;567-574; J-M Altenburger et al.
Bioorg.Med.Chem. 2004, 12, 1713-1730] CH3ON-NH2 HN 0 n 0 %. HCI 5TGN-167 FS. Combe et at
Blood 2005, 16@?aﬁgffﬁ)&uf§83 f(lﬁ\(‘é)ﬁjlé]@oéﬂ the invention have aforeseeable useful spectrum of
N-Rbenzyloxyptarbempldigaaotlélanyl-N-R1S)-1-(dihydroxybory1)-4-methoxybutyllD-prolinamide
[WO 2005/084685] Sofigatran [WHO Drug Information 2007, 21, 77] - 44 - CH3 CH3 CHS3

Accordingly they are suitable for use as medicamédat the treatment and/or prophylaxis of

diseases in humans and animals.

5 The compounds according to the invention are duabitors of the blood coagulation factors Xa
and thrombin (factor lla) acting, in particular, asticoagulants. The compounds inhibit both
thrombin and factor Xa, prevent, by inhibiting thmioin production and activity on clots, their

potential growth and have a wide therapeutic window

In addition, the compounds according to the inn@mmtiave favourable physicochemical properties
10 such as, for example, good solubility in water ghgsiological media, which is advantageous for

their therapeutic application.

The present invention furthermore provides the afsthe compounds according to the invention
for the treatment and/or prophylaxis of disordgmeferably thromboembolic disorders and/or

thromboembolic complications.

15 "Thromboembolic disorders" in the sense of the gmefmvention are in particular disorders such
as myocardial infarction with ST segment elevat{8MEMI) and without ST segment elevation
(non-STEMI), stable angina pectoris, unstable angiactoris, reocclusions and restenoses after
coronary interventions such as angioplasty or aormary bypass, peripheral arterial occlusion
diseases, pulmonary embolisms, deep venous thrambasd kidney venous thromboses,

20 transitory ischaemic attacks and also thrombotictharomboembolic stroke.

Accordingly, the compounds according to the invamtare also suitable for the prevention and
treatment of cardiogenic thromboembolisms, suclicagxample, cerebral ischaemias, stroke and
systemic thromboembolisms and ischaemias, in fatiBaving actue, intermittent or persistant
cardial arrhythmias, such as, for example, atitaiilfation, and those undergoing cardioversion,

25 furthermore in patients having cardiac valve disoscr having artificial cardiac valves.

Thromboembolic complications are furthermore entexgd in microangiopathic haemolytic

anaemias, extracorporeal circulatory systems, aadfaemodialysis, and prosthetic heart valves.

Moreover, the compounds according to the invensimalso suitable for the prophylaxis and/or
treatment of atherosclerotic vascular disorders arfidmmatory disorders such as rheumatic
30 disorders of the locomotor apparatus, and in amtdiéilso for the prophylaxis and/or treatment of

Alzheimer's disease. Moreover, the compounds aowprtb the invention can be used for



0 0 H N 0 MCC-977 [Mitsubishi Pharma website pipeline 2006, July 25, 2006], MPC-0920 [Press
Release: "Myriad Genetics Begins Phase 1 Trial of Anti-Thrombin Drug MPC-0920", Myriad Genetics
Inc, 02. Mai 2006] and 5TGN-255 (flovagatran) and direct factor Xa inhibitors, such as, for example,
rivaroxaban (BAY 59-7939): 5-chloro-N-({(5S)-2-oxo-344-(3-oxomorpholin-4-yephenyl]-
1,3-oxazolidin-5-yllmethyl)thiophene-2-carboxamide [WO 2001/47919] AX-1826 [S. Takehana et al.
Japanese JoulHUPUPBAATAYCEISYI B0 [FPeEap Al Teios BT MRSI9aRGIPaINTS 1 3PS HE LS olREY Bi
Pharmacologwi2géfs@adiquiipbeti; 2dtdidhatiys digtettiy| igipatioe fAmetieamiidrensisall&odistyder 6ind
National Meeti ew, York City,. NY, U 003] HO.. compounds disclosed in WO 2004/056784
5YM-150 [Y. e sﬁl%v%eqeaﬁrﬁﬁg{é'%é‘gf‘sﬁ%,Ztgbesrﬂ[ré’cg @i&”ﬁﬁ‘ﬁﬁ‘%&é@?aﬁ‘)”s' SlcR 8226 Lidibe
N-{4-bromo-2-{Besotvjeyriiarbolidam detolNa hpateaiph i geer 1 thaseropdpigeindimeaipr surgical

carboxamide [} RRARCHEX He GRMRHARAizppsed in WO 2000/242270, 10AZ12300547: 6-[4-({
(2S)-4-[(3-chloro-1H-indo1-6-yesulphony1]-2-methy1-6-oxopiperazin-1 -

Moreover, the compounds according to the invensimalso suitable for the prophylaxis and/or

treatment of pulmonary hypertension.

The term "pulmonary hypertension” includes certédmms of pulmonary hypertension, as
determined, for example, by the World Health Orgation (WHO) Clinical Classification of
10 Pulmonary HypertensignVenice 2003). Examples which may be mentioned @rnonary
arterial hypertension, pulmonary hypertension dased with disorders of the left heart,
pulmonary hypertension associated with pulmonagordiers and/or hypoxia and pulmonary

hypertension owing to chronic thromboembolisms (€MHE

"Pulmonary arterial hypertension" comprises idibmatulmonary arterial hypertension (IPAH,
15 formally also referred to as primary pulmonary égpnsion), familiar pulmonary arterial
hypertension (FPAH) and associated pulmonary-atthyipertension (APAH), which is associated
with collagenoses, congenital systemic-pulmonagnshkitia, portal hypertension, HIV infections,
the ingestion of certain drugs and medicamentd) afiher disorders (thyroid disorders, glycogen
storage disorders, Morbus Gaucher, hereditary ngleatasy, haemoglobinopathies,
20 myeloproliferative disorders, splenectomy), witlsatders having a significant venous/capillary
contribution, such as pulmonary-venoocclusive disor and pulmonary-capillary

haemangiomatosis, and also persisting pulmonargrspsion of neonates.

Pulmonary hypertension associated with disordethefeft heart comprises a diseased left atrium

or ventricle and mitral or aorta valve defects.

25 Pulmonary hyptertension associated with pulmondsgrders and/or hypoxia comprises chronic
obstructive pulmonary disorders, interstitial pufraoy disorder, sleep apnoea syndrome, alveolar

hypoventilation, chronic high-altitude sickness amterent defects.

Pulmonary hypertension owing to chronic thromboeisbes (CTEPH) comprises the
thromboembolic occlusion of proximal pulmonary &ds, the thromboembolic occlusion of distal

30 pulmonary arteries and non-thrombotic pulmonary @isins (tumour, parasites, foreign bodies).

The present invention furthermore provides the afsthe compounds according to the invention

for preparing medicaments for the treatment anghiaphylaxis of pulmonary hypertension



y1 Imethyl)pheny1]-2-methylpyridazin-3(2H)-one [K.L Granberg et al. American Chemical Society -
232th National Meeting, San Francisco, USA, 2006, MEDI 391] compounds disclosed in WO
2007/008142, - 46 - razaxaban (DPC-906):
1-0-anaino-1,2-benzisoxazol-5-y1)-N-(4-{2-[(dimethylas&ino)-
methyl]-11/-imidazo]-1-yll-2-fluoropheny1)-3-(triflugromethyl)-11/-pyrazole-5-carboxamide
[J.Med.Chem 256883881 Wi ga{sidpsiE: Nislinayiosis | aReNaagoRiAos!S.
1-(4-methoxyphenyl)-7-o0x0-644-(2-oxopiperidin- 1-yl)pheny1]-

4,5,6,7-tetrahydeoedipp ythez sl[Sahedsymitinklib ot hox anviiei gy @SR00S D HEEE2 foV TR 200B (049682fy
BMS-691648:%&W%Qﬂgﬂ%@e@)-l-(methylsuIphonyl)-4-{ [4-(2-oxopyridin-1(2H)-
10yebenzoyllaminolpiperidin-3-y1]-1H-indole-6-carboxamide [T. Cling& et al. Drugs Fut. 2006,
31(Suppl A): abstract P118; WO 2004/082687] - 47 - DX-9065a: (2S)-3-

7-[amino(imind)MENYG 11 D& SBRANRL @cF g8 19 H%?Wp?}ﬁ&&%r?—tét-?}i’ﬁ)&?rl”b%ﬁﬁ?%%bﬁﬂ%’i%r
acid [T. Nagalmoplstiatis) ofl eskiSie for 19:Mic3@mi)0 Gy 2o Wambatdry 65y drdvieri$hiRS) esaptiBl@ogan

200 0%, AR i Ty Pl 5 5
J (ARDS), acute Iung’ injury (ALI), septic shock, DI’(disseminated intravascular coagulation or

consumption coagulopathy) and/or septic organ tfailu

"Sepsis" is defined as the presence of an infeetiwha systemic inflammatory response syndrome

10 (hereinbelow referred to as “SIRS”). SIRS occursoamted with infections, but also other states
such as injuries, burns, shock, operations, isclepancreatitis, reanimation or tumours. The
definition of the ACCP/SCCM Consensus Conferencen@ittee from 1992 (Crit Care Med 1992;
20:864-874) describes the diagnosis symptoms andsumi@g parameters required for the
diagnosis “SIRS” (inter alia body temperature ch@rigcreased pulse, breathing difficulties and

15 changed blood picture). The later (2001) SCCM/ESIBGICP/ATS/SIS International Sepsis
Definitions Conference essentially kept the crigghut fine-tuned details (Levy et al., Crit Care
Med 2003; 31:1250-1256).

In the course of sepsis, there may be a generaligiyation of the coagulation system
(disseminated intravascular coagulation or consiomptoagulopathy, hereinbelow referred to as
20 “DIC") with microthromboses in various organs anecandary haemorrhagic complications.
Moreover, there may be endothelial damage witheiaeed permeability of the vessels and seeping
of fluids and proteins into the extravasal lumes.the sepsis progresses, there may be failure of
an organ (for example kidney failure, liver failum@spiratory failure, central-nervous deficits
and/or cardiovascular failure) or multiorgan faflur‘Septic shock” refers to the onset of
25 hypotension requiring treatment, which hypotensfmomotes further organ damage and is

associated with a worsening of the prognosis.

Pathogens may be bactera (Gram-negative and Graitivpd, fungi, viruses and/or eukaryotes.
Entrance point or primary infection may be, for mxde, pneumonia, an infection of the urinary

tract or peritonitis. Infection can be, but is netcessarily, associated with bacteraemia.

30 DIC and/or SIRS may occur during sepsis, but als@ aesult of operations, tumour diseases,
burns or other injuries. In DIC, there is a masshetivation of the coagulatory system at the

surface of damaged endothelial cells, the surfatésreign bodies or injured extravascular tissue.



N-(5-chloropyridin-2-y1)-N-R1S,2R,4S)-4-(dimethylcarbamoy1)-2-{[(5-methyl-4,5,6,7-
tetrahydro[1,3]thiazolo[5,4-c]pyridin-2-yecarbonyllaminolcyclohexyllethanediamide [US
102005/0020645, WO 2005/47296] compounds disclosed in US 2005/0020645, LY517717:
N-{(1R)-2-[4-(1-methylpiperidin-4-yepiperazin-1-y1]-2:03%-1-phenylethyll-11-/- indole-6-carboxamide
[WO 2000/76971, WO 2002/100847] 15 813893 [Proteinase Inhibitor Design - Fourth SCI-RSC
Symposium, Piot8irSRuioliese dtrafagiiation Ned b RIRESIAUE 9 9] 2588% &t (uRRKig and
(39)-1-[(1S)- 1sumetbylerinmdgphotinsfydtidroxeetbyddia:; okepy éotigimptiyh of coagulation factors (for

Inaphthalene-2-sulphonamide, [N.S., Watson et al.. Bioorg.Med.Chem.Lett. 2006, 16,3784 WO
20021100830, S0 B0 bbgsey AU Su e o e 3o Rasief oMy ot
Thrombosis aftPeibincoRSIAEIAT] MBuEssuit iP3erX)sBEX503982 [Merck KGaA Annual Report
2006, 48-49], EMD-495235: 5-chloro-N-[(1R)-1-(methoxymethyl)-2-{

[3-methy154-(Fexamptpkelhaid ohsipise Aplmincordey@aibyHtiio phene idfearbexamise, for example

[Bioorg'Med'Cbhyerc?b'é?g%ivéo%déhilAfégc?nlszr-u%ggr? ZaZrldC gr‘#ibiosieccﬁldly, it consists in temporary intensive
medical support of the affected organ systems. agies of various stages of this disease have
been described, for example, in the following peddiion (Dellinger et al., Crit Care Med 2004;

32:858-873). For DIC, there are no proven effectivarapies.

10 The invention furthermore provides medicaments aisity a compound according to the
invention and one or more further active compouridsparticular for the treatment and/or
prophylaxis of the disorders mentioned above. Exarypand preferred active compound

combinations are:
. Antibiotic therapy

15 Various antibiotics or antifungal medicament conaltions are suitable, either as calculated

therapy (prior to the presence of the microbiagdizsis) or as specific therapy.

. Fluid therapy

for example crystalloids or colloidal fluids.

. Vasopressors

20 for example norepinephrins, dopamines or vasopressi

. Inotropic therapy

for example dobutamine

. Corticosteroids

for example hydrocortisone, or fludrocortisone

25 o Recombinant human activated protein C
Xigris
. Blood products

for example erythrocyte concentrates, platelet entrates, erythropoietin or fresh frozen plasma

. Artificial ventilation in the case of sepsis-inddcacute lung injury (ALI)



H3CON 7-Th,/ 0 ON7 V\\R OcH3 M-55113:
4-[(6-chloro-2-naphthyl)sulphonyl]-1-[(1-pyridin-4-ylpiperidin-4- yemethyl]piperazin-2-one [H. Nishida et
al. Chem.Pharm.Bull. 2001, 49, 1237-1244] 0 N,S lo 00 15M-555511M-55555:
(2R)-4-[(6-chloro-2-naphthyl)sulphonyl]-6-oxo-1-[(1-pyri§in-4-
ylpiperidin-4-yOmethyl]piperazine-2-carboxylic acid [H. lehlda)et al. Chem.Pharm.Bull. 2002, 50,

1187-1194] - 49 - or ggli@deémtory distress syndrome (ARDS

(2R)-4-[(6-chlaoo-eXaapletpyhsispive mylhd-aexmii (ddpyeid iddhviizperidin-4-
yemethyl]piperazine-2-carboxylate [H. Nishida et al. 16th Int Symp Med Chem, Bologna, 18- 22 Sept

2000, Abst PA-125] %e(ahtion, analgesia and neuromuscular blockade

Sedation: for example diazepam, lorazepam, midazote propofol. Opioids: for example
5 fentanyl, hydromorphone, morphine, meperidine onifentanil. NSAIDs: for example ketorolac,

ibuprofen or acetaminophen. Neuromuscular blockBmeexample pancuronium

. Glucose control

for example insulin, glucose

. Renal replacement methods
10 for example continuous veno-venous haemofiltratiomtermittent haemodialysis. Low doses of

dopamine for renal protection.

. Anticoagulants
for example for thrombosis prophylaxis or renallaepment methods, for example unfractionated

heparins, low-molecular-weight heparins, heparigpidrudin, bivalirudin or argatroban.
15 Bicarbonate therapy

. Stress ulcer prophylaxis

for example H2-receptor inhibitors, antacids

In addition, the compounds according to the inn@mmtian also be used for preventing coagulation

ex vivg for example for preserving blood and plasma petgjufor cleaning/pretreatment of
20 catheters and other medical aids and instrumeots;dating synthetic surfaces of medical aids

and instruments useid vivo or ex vivoor for biological samples comprising factor Xa &md

factor lla.

The present invention furthermore provides the afsthe compounds according to the invention

for the treatment and/or prophylaxis of disorde@rgarticular the disorders mentioned above.

25 The present invention furthermore provides the afsthe compounds according to the invention
for preparing a medicament for the treatment angfophylaxis of disorders, in particular the

disorders mentioned above.

The present invention furthermore provides a metfadthe treatment and/or prophylaxis of

disorders, in particular the disorders mentioneovabusing an anticoagulatory effective amount



M-55532:
7-[(6-chloro-2-naphthyl)sulphonyl]-8a-(methoxymethyl)-11-pyridin-4-yltetrahydro5H-spiro[1,3-oxazolo[3
,2-a]pyrazine-2,41-piperidin]-5-one [H. Nishida et al. 228th ACS National Meeting, Philadelphia,
August 22-26, 2004, MEDI-251; H. Nishida et al. ChenftPharm.Bull. 2004, 52,406-412; dito 459-462]
CHI1300al/)_ NN\ CI 100

N-({7-[(5-chlord- 118-FATRYN AL ARINT G- B Y e Bropionyltetrahydro-8aH-spiro[1,3-
oxazolo-[3,2-a]pyrazine-2,41-piperidin]-8a-yllmethyl)-N-methylglycine [WO 2006/106804] - 50 -
PRT54021 [U.T8inimeeseal. BYeotl2006{MEI@ e siravtes 7a( ABHIRGDE) e Ktingbthetcla®) Bdid 200 6) @8,

abstract 901 (fS), 8@933&8&%9%%@8%%&%%%9 @Mwmﬁ%@@@‘aﬁ?fﬁ( Bbsor lia,

RPR-130673): methyl ( R)-2-{3-[amino(imino)methyl]benzyll - 53-

[4-(1- oxudopyrm"}'ﬁﬁ-%@ﬂ%dﬂ]ﬁhﬁ'i‘?&?fﬁﬂ et @HLF‘@E'%HW‘?FWO‘?%B%@ RS98I coapound
309-324; K.R.4euedincioahBiaosatdedkGhesa Lett. 2002, 12, 1671-1674] AVE3247 [Sanofi Aventis
Company Presentation, Paris 2007, February 13], SAR377142 (SSR-7142) [Sanofi Aventis Company

Presentation, ?ﬁé'?n%gg& iﬁ@gﬁHgﬁnyTﬁlermore provides medigameomprising a compound according to the
invention and one or more further active compouridsparticular for the treatment and/or
prophylaxis of the disorders mentioned above. By afaexample and by way of preference, the

following active compounds or combinations may kentioned:

10 < lipid-lowering substances, in particular HMG-CoAt{@droxy-3-methylglutaryl-coenzyme A)
reductase inhibitors, such as, for example, lovims{devacor; US 4,231,938), simvastatin
(Zocor; US 4,444,784), pravastatin (Pravachol; US34@,227), fluvastatin (Lescol; US
5,354,772) and atorvastatin (Lipitor; US 5,273,995)

e coronary therapeutics/vasodilatators, in particlldZE (angiotensin converting enzyme)
15 inhibitors, such as, for example, captopril, ligirig enalapril, ramipril, cilazapril, benazepril,
fosinopril, quinapril and perindopril, or All (armiensin Il) receptor antagonists, such as, for
example, embusartan (US 5,863,930), losartan, nafsairbesartan, candesartan, eprosartan
and temisartan, o-adrenoceptor antagonists, such as, for exampigeditol, alprenolol,
bisoprolol, acebutolol, atenolol, betaxolol, caltéo metoprolol, nadolol, penbutolol,
20 pindolol, propanolol and timolol, or alpha-1-adreaptor antagonists, such as, for example,
prazosine, bunazosinajoxazosine and terazosine, or diuretics, such as,ekample,
hydrochlorothiazide, furosemide, bumetanide, pirela, torasemide, amiloride and
dihydralazine, or calcium channel blockers, such@asexample, verapamil and diltiazem, or
dihydropyridine derivatives, such as, for examphéfedipin (Adalat) and nitrendipine
25 (Bayotensin), or nitro preparations, such as, kanaple, isosorbide 5-mononitrate, isosorbide
dinitrate and glycerol trinitrate, or substancesisiiag an increase in cyclic guanosine
monophosphate (cGMP), such as, for example, stionglaof soluble guanylate cyclase
(WO 98/16223, WO 98/16507, WO 98/23619, WO 00/063&8D 00/06568, WO 00/06569,
WO 00/21954, WO 00/66582, WO 01/17998, WO 01/19A%&) 01/19355, WO 01/19780,
30 WO 01/19778, WO 07/045366, WO 07/045367, WO 07/6453 WO 07/045370,
WO 07/045433);

e plasminogen activators (thrombolytics/fibrinolylicsand compounds which promote

thrombolysis/fibrinolysis, such as inhibitors ofettplasminogen activator inhibitor (PAI



10HMR-2906 [XVIIth Congress of the International Society for Thrombosis and Haemostasis,
Washington D.C., USA, 14-21 Aug 1999; Generating greater value from our products and pipeline.
Aventis SA Company Presentation, 05 Feb 2004], idraparinux [Harry R. Buller et al. Blood, 2006, 108,
abstract 571 (ASH 2006)] and fondaparinux; 15substafdées which inhibit the aggregation of platelets
(platelet aggregation inhibitors, thrombocyte aggregation inhibitors), such as, for example,
acetylsalicylic acid T&REA"SOFIPRIRLAH R @Eﬁﬂfﬂﬁ%‘&&??&iﬁ@?ﬁ'&‘%?@lHﬁl@gﬁFélT@ﬁ LN R Dgrel;
fibrinogen receptoagritagoaisisdgligeaprotaimitiodda antagon (sBhcpickiraselae emasplandbeokinmedz;
eptifibatide, tirofiban, lamifiban, lefradafiban and fradafiban; 20 and also antiarrhythmics The present
invention furthgr relat iFamey ic ' e eslsale d [ the,,
invention, normall%@gzﬁgg@v%ﬁgo% o%n%e%@%ggiﬁt@%%, p eﬁfrkﬁaceutlcga}ﬁ?/ Qgﬁgﬁﬁ g‘?('(::t@i'er%g
and to the use thefeRiefotaheeiebichraatibndtiVbp 5568, a5 for erERBRTpBANRSCEECPRIIAg R8rTRwarin,
invention gan act sygiRipieRarRGSIH0eAbYaFthisvpHReSgatReY GRpA®@dministered in a suitable
way such as, for example, by the oral, parenteral, pulmonal, nasal, sublingual, lingual, buccal, rectal,
dermal, transderm ' ival.. atic route ar as implant or. s 5The compgunds according to the
invention can be a m'%r%g#% mog%mv?rﬂé aton 10 nn%;r)esslﬁrt]g%tllg ((;55 egs%) rggrrxi%%iration routes. Suitable
for oral administration are administration forms which function according to the prior art and deliver the
compounds accoriidGoMRERRR MIBHPAsRHCAIRIETas TSRS PoshibpP Al Wflich contain the
compounds according to the invention in crystalline and/or amorphized and/or 10 dissolved form, such
as, for example, tabiesi?arE (atganon doatedtiabit s fompzagiplerkicWicle Bvibsi@o0atimgd)or coatings
which are insoluble or dissolve with a delay and control the release of the compound according to the
invention), tablets Miméjéﬁiﬂ%ﬁ{ﬁﬁﬁﬂmﬁ&éQdﬁ%,@@éﬁfbs?&%{ﬁﬂl\é’,afera films/lyophilizates, capsules
(for example hard or soft gelatin capsules), sugar-coated tablets, granules, pellets, powders,
emulsions(5 suspensions, aerosols or iolutions. 15Parenteral administration can take place with
avoidanctof an agé(gﬂ% 4 ?9?&@' intravenous, intraarterial, intracardiac, intraspinal or intralumbar)
or with inclusion of an absorption (e.g. intramuscular, subcutaneous, intracutaneous, percutaneous or
intraperitoneal). Administration forms suitable for parergeral adninis are, inter alia, preparations
for injection and infusion in the form of solutions, suspdnsions,|emuls$ lyophilizates or sterile
powders. 20Suitable for the other administratign1o Ns«jg-e- Ot & pharmaceutical forms for
inhalation (inter alia powder inhalens, neb ), nasal dm_sz, S9N tions or sprays; tablets for lingual,
sublingual or buccal administratjgr, T rs or capsules, supp;iiories, preparations for the ears

or eyes, vaginal capsules, aqueous syspensions (lotions, shaking xturgs& lipophilic suspensions,
ointments, creams, transdermal therapeutic systems (e.g. patches); miti; pastes, 25foams, dusting
powders, implants or stents. '

Rendix (dabigatran)
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AZD-0837 [AstraZeneca Annual Repa2006, March 19, 2007]



Oral or parenteral administration is preferred, especially oral administration. The compounds according
to the invention can be converted into the stated administration forms. This can take place in a manner
known per se by mixing with inert, non-toxic, pharmaceutically suitable excipients. These excipients
include, inter alia, carriers (for example microcrystalliné330 cellulose, lactose, mannitol), solvents (e.g.
liquid polyethylene glycols), emulsifiers and dispersants or wetting agents (for example sodium
dodecyl sulphate, polyoxysorbitan oleate), bindef (for exaFﬂpIe polyvinylpyrrolidone), synthetic and
natural polymers (for example albumin), HC, abilizers (¢l.g. aptigxidants such as, for example,
ascorbic acid), colours (e.g. inorganic pigmenfs suciNas; for example pxides) and masking
flavours and/or odours. It has generally proved advaptageous to admig QN pam&gteral
administration amounts of about 0.001 to @ preferably about 0.0Tfo 1 mygrkg, Of body weight to
achieve effective results, 5and on ofal ad ation the dosage is about 0.01\0,10 | g/kg,
preferably about 0.01 to 20 mg/kg;, anto/ery patticulgrly preferably 0.1 to 10 mg/kd, of bddy weight. It
may nevertheless be necessary where appropriate to deviate from the stated amounts, in' particular as
a function of the body weight, route of administration, individual response to the active ingredient,

nature of the prep&ratiofiZzRer tie-BF HEahll d0eMRER RRIMRTSIPANGH tkeReTOBIEREPAYECSt may be
sufficient in some gase 312 HEKe AL WNNARSEBNRYEE. HRG T RRILORENEUMMYM AD3oLEoWhereas in
other cases the stated upper limit must be exceeded. It may in the event of administration of larger
amounts be advisable to divide these into a plurality of individual doses over the day.  The following
exemplary embodiments illustrate the invention. The invention is not restricted to 15the examples. The
percentage data in the following tests and examples are, unless.indi otherwise, percentages by
weight; parts are parts by weight. Solvent ratios, glifation ratio§'and c ncenfration data for the
liquid/liquid solutions are in each case based on.xalume - 5 st les-Abbr ia%ions

CDIcarbonyldiimidazole doublet @- O\O/,O = |
S N
"N N

HCI

5 TGN-167 [S. Combeet al. Blood2005, 106, abstract 1863 (ASH 2005)],

N-[(benzyloxy)car bonyl]-L-phenylalanyl-N-[(1S)-1-(dihydr oxybor yl)-4-methoxybutyl]-
D-prolinamide [WO 2005/084685]

Sofigatran [WHO Drug Informatior2007, 21, 77]



TLCthin-layer chromatography DCldirect chemical ionization (in MS) dddoublet of doublets (in NMR)
DMAPA4-dimethylaminopyridine DMFEN,N-dimethylformamide DMSOdimethyl sulphoxide day(s)
eg.equivalent(s) ESlelectrospray ionization (in MS) hour(s) HPLChigh pressure, high performance
liquid chromatography LC-MSliquid chromatography-cddpled mass spectroscopy multiplet (in NMR)
minminute(s) MSmass spectroscopy NMRnucIear magnetic resonance spectroscopy RPreversed

LC-MS and HPLC methods 5 Méths PLC): Instr & HP 1100 with DAD detection; column:
5 gm b|| pha e AS mt @eichloric acid (70% strength) / 1

rrCzP/oB 4.5 min 90%B, 6.5 min
erature 30C; detection: LTV

of water, mobile phase B: acetonitriles¢
90%B, 6 7 min 2%B, 7.5 min 2%B; flow rate: O 7 I/hhln cqu
210 nm o

M CC-977 [Mitsubishi Pharma website pipeli2806, July 25, 2006],

MPC-0920 [Press Release: ,Myriad Genetics Begins Phaséal dirAnti-Thrombin Drug
MPC-0920“, Myriad Genetics Inc, 02. Mai 2006] and

3 x
0 - ©
Ao
N B/O Na*

OH

5 TGN-255 (flovagatran)

and direct factor Xa inhibitors, such as, for exemp

rivaroxaban (BAY 59-7939): 5-chloroN-({(59)-2-0x0-3-[4-(3-oxomorpholin-4-yl)phenyl]-
1,3-oxazolidin-5-yl}methyl)thiophene-2-carboxamigi¢O 2001/47919]

O
/ N\ >\\o
O%:ONQ\/H @

10 o

AX-1826 [S. Takehanat al. Japanese Journal of Pharmacol@&0, 82 (Suppl. 1), 213P;
T. Kayahareet al. Japanese Journal of Pharmacol@&p0, 82 (Suppl. 1), 213P],

tanogitran (BIBT-986, prodrug: BIBT-1011): N-[(1R)-1-{2-[({4-[amino(imino)methyl]-
phenyllamino)methyl]-1-methylH-benzimidazol-5-yl}-1-methyl-2-ox0-2-pyrrolidin-1-



- 54 - phase B: acetonitrile; gradient: 0 min 2%B, 0.5 min 2%B, 4.5 min 90%B, 9 min 90%B, 9 2 min
2%B, 10 min 2%B; flow rate: 0.75 ml/min; column temperature: 30C; detection: UV 210 nm. Method 3
(LC-MS): MS instrument type: Micromass ZQ; HPLC instrument type: Waters Alliance 2795; column:
Phenomenex Synergi 2tt Hydro-RP Mercury 20 mm x 4¥m; mobile phase 5 A: 11 of water + 0.5 ml
50% strength of formic acid, mabile phase B: 11 of acetonitrile + 0.5 ml 50% strength of formic acid;
gradient: 0.0 min S6UEXBISCNRIATERERN SREMIGRh TURY 235N 343 MG HNBWE BN MYmin, 2
5 min/3 0 min/4 5 w@n22003Nin; oven: 50C; UV detection: 210 nm. Method 4 (LC-MS): MS instrument
type: Micromass ZQ; HPLC instrument type: HP 1100 10 Series; LTV DAD; column: Phenomenex
Synergi 2tt Hydro-RP Mercury 20 mm x 4 mm; mgkile phase A: 11 of water + 0.5 ml 50% strength of
formic acid, mobile phase B: 11 of acetonitrile + 0.5\ml$0% strength of formic acid; gradient: 0.0 min
90%A 4 2.5 min 30%A 4 3 0 min 5%
min 2 ml/min; oven: 50C; UV detectidq:

acetonitrile + 0.5 ml 50% strength of formic acid; gradient;,Q.0in\@8%A 42,5 min 30%A 4 3.0 min
5%A 4 4 5 min 5%A; flow rate: 0.0 min 1 ml/min, 2.5 min/3 6 min/4 5 min 2 mlfmin; oven: 50C; UV
detection: 208- 400 20 nm. Method 6 (LC-MS): MS instrument type: Micromass ZQ; HPLC instrument
type: HP 1100 SeresidoliWdo AiscloetsnimWRheooaesezs&emini 3tt 30 mm x 3.00 mm; mobile phase A:
11 of water + 0.5 ml 50% strength of formic acid, mobile phase B: 11 of acetonitrile + 0.5 ml 50%
strength of formic agid; gsasliant Q. BriD; 99 5. BrRAYAA 4 QARID S6GyA 4 5 min 255%A; flow
rate: 0.0 min 1 ml/min, 2 5 min/3 0 min/4 5 min 2 ml/min; oven: 50C; LTV detection: 210 nm. Method 7
(LC-MS): Instrument: Micromass Platform LCZ with HPLC Agilent Serie 1100; column: Thermo
Hypersil GOLD 3t 08 iz i BRE A ge heal baspQyHi B B AN Goh SRBHUKRIPFOIFIR dcid,
mobile phase B: liadi@eetidstfip 2005/1D302 strength of formic acid; 30 gradient: 0.0 min 100%A 4
0.2 min 100%A 4 2.9 min 30%A 4 3.1 min 10%A 4 55 min 10%A; oven: 50C; flow rate: 0.8 ml/min;
LTV detection: 210 nm - 55 - 2795; column: Phenomenex Onyx Mgpolithic C18, 100 mm x 3 mm;
mobile phase A: 11 of water + 0.5 ml 50% strength of formic acid, mébile phase B: 11 of acetonitrile +
0.5 ml 50% strength of formic acid; gradient: 0.0 min 90% m 9A 4 4.5 mm 5%A 4 6 mm
5%A, flow rate: 2 ml/min; oven: 40C; LTV detection:x210 nm 5 Method 9 (GC-MS): Instrument:

m) Method 10 (GC-MS): Instrument: Micromass
GCT, GC6890; column: Restek RTX-35, 15 m5 Q0 g gm; constant helium flow: 0.88
ml/min; oven: 70C; inlet: 250C; gradient: 76(3, 30C/min|[3104|(maiptained for 3 min)
0] N~
Cl

compounds disclosed in WO 2000/242270,

10 AZ12300547: 6-[4-({(29-4-[(3-chloro-H-indol-6-yl)sulphonyl]-2-methyl-6-oxopiperazin-1-
yl}methyl)phenyl]-2-methylpyridazin-3(d)-one [K.L Granbergt al. American Chemical
Society - 232th National Meeting, San FranciscoAlUZ06, MEDI 391]

CH, Cl
9 @
7\
_ OO

O

compounds disclosed in WO 2007/008142,



Method 11 (LC-MS): Instrument: Micromass Quattro LCZ with HPLC Agilent Serie 1100; column:
Phenomenex Onyx Monolithic C18, 100 mm x 3 mm. mobile phase A: 1 1 of water + 0.5 ml 50%
strength of formic acid, mobile phase B: 11 of acetonitrile + 0.5 ml 50% strength of 15 formic acid;
gradient: 0.0 min 90%A 4 2 min 65%A 4 4.5 min 5%A 4%-min 5%A; flow rate: 2 ml/min; oven: 40C;
LTV detection: 208- 400 nm. Method 12 (LC-MS): Instrument: Micromass Quattro LCZ with HPLC
Agile Serie 1100 8HEHTH HGTRE O STRBRY: 2 B RISOKRP ODREKAFIS RSN i
mobile phase A: 1hehwRpierimdaz oM15%e stuergiherf fpBatitdfacichmechilgtpbase &Be-blcafrasetanitile +
0.5 ml 50% 20 str h pf formjc acig. ient: 0.0 min 90%A 4 0.1 min 90%A 4 3.0 min 5%A 4 40
min 5%A 4 4.1 miﬁ%%ﬁ@%@@ﬁe?{% rgn?%r%ﬁripé n: 50C; UV detection: 208- 400 nm Method 13
(LC-MS): MS instrument type: Micromass ZQ; HPLC instrument type: Waters Alliance 2795; column:
Phenomenex Synergi 2.5 g MAX-RP 100A Mercury 20 mm x4 m obile phase A: 1 1 of water + 0.5
ml 50% strength of formic acid, mobile phase B: 1 1Fof 25 acetonitrile=+F.5 ml 50% strength of formic
acid; gradient: 0.0 min 90%A -> 0 1 min 90%A -> 3/0 mikl 5%A .0 min 5%A -*4.01 min 90%A,; flow
rate: 2 ml/min; oven: 50C; LTV detection: 210 n C-MS): Instrument: Micromass Quattro
Premier with Waters LTPLC Acquity; cqim Hypersil GOLD 1.9g 50 mm x 1 mm; mobile

phase A: 11 of water + 0.5 ml 50% 30 s th of formic a9d, EI le phase B: 11 of acetonitrile + 0.5

ml 50% strength of formic acid; gradient: 0.0\nin 90%A -> 0.1 0%A -> 1.5 min 10%A -> 2.2 min
10%A,; flow rate: 0.33 ml/min; oven: 50C; LTY detection: 210 n#x 6 - Rigrting materials Example 1A
5-ChIoro-N-[(ZS)-oxiran-2-y|methyllthiébgene‘@l;Farboxamide CI\5 Eamplé 1A is prepared as
described in W004/101557 (Example 6A). Example 2A O-N ,

5 apixaban (BM S-562247): 1-(4-methoxyphenyl)-7-0x0-6-[4-(2-oxopiperidin-Ijhenyl]-
4,5,6,7-tetrahydroH-pyrazolo[3,4-c]pyridine-3-carboxamide [WO 2003/62@,
WO 2003/049681]

N
el
0]
@
O~cH,
BM S-691648: 3-chloroN-[(3S4R)-1-(methylsulphonyl)-4-{[4-(2-oxopyridin-12)-
10 yhbenzoyllamino}piperidin-3-yl]-H-indole-6-carboxamide [T. Glngor et Birugs Fut.

2006, 31(Suppl A): abstract P118; WO 2004/082687]

H,C.
7N

O
0]
N)‘\@\ o)
H
@) NH N
N

NH

Cl



3-(Hydroxymethyl)pyridin-2(1H)-one HO-40 / /NH At RT, 23.2 g (144 mmol) of hexamethyldisilane and
0.781 g (7.19 mmol) of chlorotrimethylsilane 10 are added to a suspension of 10.0 g (71 9 mmol) of
2-hydroxynicotinic acid in 100 ml of toluene, and the mixture is stirred with a KPG stirrer at 110C for 30
mm The mixture is then cooled to -40C, and 22.5 g (158’mmol) of a 1 molar solution of
diisobutylaluminium hydride in dichloromethane are added dropwise to the solution. The mixture is
thawed to RT, stirned 208 {GOr8H AAANREMNamedy -2diaetains p (@ hanteidgdrochloric
acid, and 500 ml qiytmonariizayeipraaysgrepahdibdaidbgteNpngiaist el ADpR0@HRXASed INC200e
precipitate formedliid‘i} ered off, 100 ml of water are added to the filtrate, the mixture is stirred at 50C
for 1 h and the precipitate is filtered off. Concentration of the filtrate gives 8.55 g (95% of theory) of the
desired compound. 1H-NMR (400 MHz, DMSO-d6, &ppm): 11.53 (br. s, 1H), 7.40 (d, 1H),
7.25 (d, 1H), 6.19 (dd, 201H), 5.00 (t, 1H), 4.28 (d, 2H). HPLC (method 1): R =127 min MS (ESIpos,

tn/z): 148 (M+Na)k. - 57 - Example 3A 3-( f fiert-Butyl(diphepydisilytoxy. h ridin-2(1H)-one At
Idiphenylc orosftahe and 5 0.10 g

poun m Example 2A in 19 ml of

for 3 h. After filtration, the residue obtaired s pugitied b hromatography on silica gel (ethyl
acetate/ethyldimethylamine 1000:1). This gives 801 919 (29‘7/'0 of theory) of the desired compound.
101H-NMR (400 MHz, DMSO-d6, &ppm): 11.61 (br. s, 1H), 7.69-7.52 (m, 5H), 7.51-7.38 (m, 6H), 7.30

(d, 1H), 629 (dd, de)-’ﬁta%]?(.sl\%ﬂ%ﬂﬁ%%ﬂ%i.%o%é@lme&%gﬁa@é TR RA JOEMP. Hofeletipf2): 364
(M+H) Example 4A 153

Here Bl oimmery RS EH At 51251 SRS R9BAS T FHEIRRYR FigBFRP0A. 104 abstract

1851 (ASH 2004)],

N-(5-chloropyridin-2-yI)N'-[(1S 2R,49)-4-(dimethylcarbamoyl)-2-{[(5-methyl-4,5,6,7-
tetrahydro[1,3]thiazolo[5,4-c]pyridin-2-yl)carbofgmino}cyclohexyllethanediamide [US

10 2005/0020645, WO 2005/47296]
05

s
N<
CH,
Cl

O

compounds disclosed in US 2005/0020645,

LY517717: N-{(1R)-2-[4-(1-methylpiperidin-4-yl)piperazin-1-yl]-2-a«1-phenylethyl}-H-
indole-6-carboxamide [WO 2000/76971, WO 2002/100847

o
H
N
0 J
15 )

813893 [Proteinase Inhibitor Design - Fourth SCI-RSC Sysipm, Proteinas2004:

Strategies for New Medicines (Part I), London],



Cl -58-30mm 0571 g (3 27 mmol) of 2-chloro-1-fluoro-4-nitrobenzene is added, and the mixture is
stirred at RT. After 4.5 h, 200 ml of water are added, and the mixture is then extracted three times with
ethyl acetate. The combined organic phases are washed with water and then dried over sodium
sulphate. After filtration, the solvents are removed undéBreduced pressure. The residue is 5purified by
chromatography on srlrc el (c Iohexane/eth | acetate 9:1). This gives 872 mg (56% of theory) of the
desired compound® i éé%é Sk@%( -48n¥ppRY -ﬂzzraxaﬁrlryy%%ﬁwfﬂlrj .85 (d, 1H),
7.76 (dd, 1H), 7.6§1JhGBN{mal i) 2T BRHOAEtke 1N, Mdsrd ElourGin)e6.c(ec el 566 Tbsas, 2H),
1.07 (s, 9H). 10 H (DCI, tn/z): 519 (M+H)k. Example 5A
1-(4-Amino-2- Chb%%‘?? l)?eﬂ?% tel\D)rtﬁ-% ?q%grr%e% )silylloxylmethyfipyridin-2(1H)-one CI 15 800 mg
(1.54 mmoI) of the compound from Example 4A are drssolved in 48 ml of THE. 50 mg (0.05 mmol) of

| gtRTfla hydrogen
atmosphere under atmospherrc pressure The mixtGQre |s then f|I lter cake Is washed with

without further purification. 20 HPLC ﬁmet\hogg)—m

5.5 EiRdS (ESIpos, tn/z): 489 (M+H)K. - 59 -
Example 6A N-{ fiSS)-3-{443-({ o) N
fiert-Butyl(diphenyfisilylloxylmethyl)-2\oxapyridis-

1(2H)-y11-3-chlorophenyll-2-oxo-1,3-oxazolidin-5-yll
methyl } -5-chlorothiophene-2-carboxamide '

5 KFA-1982 (prodrug of KFA-1829) [T. Koizumi et al. Journal of Thrombosis and
Hemostasig003, 1 Suppl 1, P2022],

EM D-503982 [Merck KGaA Annual Report 2006, 48-49],

EM D-495235: 5-chloroN-[(1R)-1-(methoxymethyl)-2-{[3-methyl-4-(3-oxomorpholiyl)-
phenyllamino}-2-oxoethyl]thiophene-2-carboxamididorg.Med.Chem.Let2004, 14, 5817-
10 5822]

- Cl
S

\
H.C O H
3
@) N N /
\ é H o]
) CH

M-55113: 4-[(6-chloro-2-naphthyl)sulphonyl]-1-[(1-pyridin-ipiperidin-4-
yl)methyl]piperazin-2-one [H. Nishidet al. Chem.Pharm.BulR001, 49, 1237-1244]

JegeNevs

| // \\

N~

15 M -55551/M -55555: (2R)-4-[(6-chloro-2-naphthyl)sulphonyl]-6-oxo-1-[(1-pgin-4-
ylpiperidin-4-yl)methyl]piperazine-2-carboxylic acjH. Nishidaet al. Chem.Pharm.Bull.
2002, 50, 1187-1194]



S 386 mg (1 77 mmol) of the compound from Example IA are added to a solution of 789 mg (1.61
mmol) of the compound from Example SA in 24 ml of acetonitrile. 540 mg (2 42 mmol) of magnesium
perchlorate are added to the suspension. After 19 h at RT, 193 mg (0.952 mmol) of the compound
from Example IA are added, and stirring at RT is contirft¥ed for a further 30 h. 523 mg (2.46 mmol) of
1,1'-carbonyldiimidazole and 19 mg (0.09 mmol) of DMAP are then added, and 10 the mixture is
heated at 60C. After 21 h, the mixture is diluted with ,%turated aqueous sodium chloride
solution and ethyl acetate. The aqueous phase is extracted twice with ethyl acetate, and the combined
organic phases are dried over sodium sulp erNltration, thg rfent 1§ removed and the residue
is purified by chromatography on silica gel yclohex eletRyl acetate his gives 533 mg (45% of
theory) of the desired product. ISTHINMR (400 MH2, DMSO-¢&, &ppm) 8.97 (t, 1H), 7.85 (dd, 1H),
7.73 (dd, 1H), 7.70-7.63 (m, 5H), 7pp8 (d, 1H), 7.53-7.38 (n§) 8R1), 7.19 (d, 1H), 6.47 (dd, 1H),
4.91-4.82 (m, 1H), 4.55 (br. s, 2H), 4.24 (dd, 1H), 3.89 (dd, 1H), 3.65-3.58 (m, 2H), 1.07 (s, 9H). HPLC
(method 2): RE = 6.07 min MS (ESIpos, in/z): 732 (M+H)". - 60 - Example 7A 3-({
gert-Bultylﬂpgeggnﬁt?ﬂ%ay&n@llm?ﬂ (%mmul%naﬁmﬁhwwﬂmw;@%man Agrp%l@gﬂuﬁmto .

xample 4A, 1. . mol) of th om are react It
o of 2.fuoro- S ARG Rl (ST R B R e o Rt
(400 MHz, DMSO 2465 &up00); 8129 Rd\-11%), 8.17 (dd, 1H), 7.76 (dd, 1H), 7.67-7.63 (m, 4H), 7.57 (d,
1H), 7.53 (dd, 1H), 7.51-7.41 (m, 6H), 6.52 (t, 1H), 4.63-4.51 (m, 2H), 2.12 (s, 3H), 1.07 (s, 9H). 10
HPLC (method 4): RE = 3.39 min MS (ESIpos, tn/z): 499 (M+H &FExampIe 8A
1-(4-Amino-2-methylpheny1)-3-( { Pert-butykdiphenyfisiljjfloxy methyflpyrldln 2(1H)-one 15555 mg
(2.1212 mmol) of the compound from Example IS ed in 131 ; 150 mg of palladium on
carbon are added and the mixture is hydrog@ﬂfﬁl4 hydroge re at atmospheric pressure
until the theoretical amount of hydro @%h\up b1 i
after concentration under reduced pggssure, 520 mg (99% orbtheory) of

5

M-55532: 7-[(6-chloro-2-naphthyl)sulphonyl]-8a-(methoxymelihy'-pyridin-4-yltetrahydro-
5H-spiro[1,3-o0xazolo[3,2-a]pyrazine-2,4'-piperidirjebe [H. Nishidaet al. 228th ACS
National Meeting, Philadelphia, August 22-2604, MEDI-251; H. Nishideet al.
Chem.Pharm.Bull2004, 52, 406-412dito 459-462]

H
O
\\ //

Q@% T,

N-({7-[(5-chloro-1H-indol-2-yl)sulphonyl]-5-oxo-1'-propionyltetrahydi®eH-spiro[ 1, 3-
oxazolo-[3,2-a]pyrazine-2,4'-piperidin]-8a-yl}metyN-methylglycine [WO 2006/106804]

10

O

)S
o &% \\ Q}



-61 - the title compound. 1H-NMR (400 MHz, DMSO-d6, &ppm): 7.70-7.63 (m, 5H), 7.51-7.41 (m, 6H),
7.40-7.36 (m, 1H), 6.78 (d, 1H), 6.47-6.41 (m, 2H), 6.38 (t, 1H), 5.22 (s, broad, 2H), 4.59-4.48 (m, 2H),
1.81 (s, 3H), 1.06 (s, 9H). 5 HPLC (method 5): R = 3.20 min MS (ESIpos, tn/z): 469 (M+H)'. Example
9A N-R(5S)-3-{4-13-({ -50 -
ltert-Butyl(diphenyesilylloxylmethyl)-2-oxopyridin-1(2H)-y11-3-methylpheny11-2-oxo-1,3-oxazolidin-5-y
emethy1L-5-chiorSREEHEALb-SHRR AT AoOGRr Pt ADSTRRGPEr e bR DL o NBHAE RARBle 8
are dissolved in 1006 ofca-etsnididie@NEh86620ws)Jl.22 mmol) of the compound from Example |A are
added at 0C. 373 mg (1.67 mmol) of magnesium perchlorate are added, and the mixture is stirred at
RT for 20 h. 271 nE%@p&YnHyH@ZIBEJdJiﬁ%@%ﬁ@%‘i@@é?'e and 14 mg (0.11 mmol) of DMAP are
then added, and the reaction 15 mixture is heated at 60C for 20 h. The mixture is then concentrated
under reduced pressure, and water and tert-butyl meth¥l ether are added. The mixture is extracted

twice with ethyl acREE*R8 Lot RrGatr0Yith R By aidd svtt @oanpirenmat diRgnzylt-
concentrated. The3-ggiduexidppyilidid-byy e paoshaeihdb@aidagegices 6621 .MyroMBosd Rewchf the

desired product. - 400 N SO-d6, m): 8.97.(t, 1H 4-7 \ 7.58-7.41
(M, 9H), 7.23 20(d?°16»¥||),1\é}b741%&?d,g2%%4 ‘Cterfﬂ)ﬁf)jaqzt%@’%z{%%%r‘?]%ﬁ}‘h%i&?%@ﬁ)@%h (t, 1H),
3.90-3.83 (m, 1H), 3.63-3.58 (m, 2H), 1.98 (s, 3H), 1.07 (s, 9H). HPLC (method 4): RE = 3.39 min MS
(ESlpos, tn/z): 712/714 (35C1/37C1) (M+H){ - ez%xa ple 10A
5-Chloro-N-[((5S)-3-{4[3-(hydroxymetitd)-2-oxopyfidi
oxazolidin-5-yemethy|Ithiophene-2-carbo>(2amid :
Example 9A are dissolved in 9 ml THE_ 1
THE are added, and the mixture is stir
concentrated and the product is purified
the desired product.

AVE3247 [Sanofi AventisCompanyPresentation, Parig2007, February 13],
SAR377142 (SSR-7142) [Sanofi AventisCompanyPresentation, Parig2007, February 13],

10 HM R-2906 [XVIIith Congress of the International Society fonfdmbosis and Haemostasis,
Washington D.C., USA, 14-21 AUP99; Generating greater value from our products and
pipeline. Aventis SA Company Presentation, 05 Fad#],

idraparinux [Harry R. Bulleret al. Blood 2006, 108, abstract 571 (ASH 2006)] and

fondaparinux;

15 < substances which inhibit the aggregation of pl#deléplatelet aggregation inhibitors,
thrombocyte aggregation inhibitors), such as, fanaple, acetylsalicylic acid (such as, for

example, aspirin), ticlopidine (ticlid), clopidod@lavix) and prasugrel;

- fibrinogen receptor antagonists (glycoprotein-lle/lantagonists), such as, for example,

abciximab, eptifibatide, tirofiban, lamifiban, laftafiban and fradafiban;

20 + and also antiarrhythmics.

The present invention further relates to medicamenriiich comprise at least one compound
according to the invention, normally together watlie or more inert, non-toxic, pharmaceutically

suitable excipients, and to the use thereof forafbeementioned purposes.



1H-NMR (400 MHz, DMSO-d6, &ppm): 9.00 (t, 1H), 7.70 (d, 1H), 7.55-7.49 (m, 3H), 7.39 (d, 1H),
107.23 (d, 1H), 7.20 (d, 1H), 6.36 (t, 1H), 5.14 (s, broad, 1H), 4.90-4.82 (m, 1H), 4.38-4.29 (m, 2H),
4.22 (t, 1H), 3.91-3.85 (m, 1H), 3.62 (t, 2H), 2.01 (s, 3H). HPLC (method 3): RE = 1.66 min MS
(ESlpos, in/z): 4741476 (35C1/37C1) (M--H). Example $1A 15N-{
fi5S)-3-{443-(Bromomethyl)-2-oxopyridin-1(2H)-y11-3-methylpheny11-2-oxo-1,3-oxazolidin-
5-ylimethy11-3-4hIEPAIRRBINHERELAMS IR SHTRY F6 PHEANSTBT B79/BrdaeR &1 EXSRRIROESA
are dissolved thely rdrobdiabiinimsethirea G2 e &y 32 choaelmhiiep by ltheasrat e is eardded, gnahdhel,

mixture is stimgd af RTI06 1.3 ﬁ‘mTﬂ‘eﬁ aomixture- i3 didtadnith, il of methanal and, 3 Al of o< implan
dichloromethane, ancPPne%o ventis then removea under 1& uce(?pres ure. The crude produc1': |SD
reacted furthePWitBdlut further purification. - 63 - Example 12A
3-Bromo-1-(2-methyl-4-nitrophenyflpyridin-2(1H)-one H3C 44.5 g (280 mmol) of
3-bromopyridim{ Wdnpoenake sissrlvridntidnvd mioantus tsursgtanathil adminighaxiteiand 3dithge

(298 mmol) offgp ess(iau r%e|rt|'s r%tt%(r%d%u%e added a little at a time at room temperature. The
suspension is Stirsgaf |sn[empera{ure for 1 h, 38.5 g (280 mmol) of 1-fluoro-2-

methy1-4-nitrobenzene are then added and the reaction solution is heated at 80C for 20 h. The

solution is alloWE@RBEJebPEHRERNEEIRIANLASE AFfRIVETaOTRE Ydueiivg €igatanmeediiedpihadior art
filtered off, waghgdu(ieathidlR snaselAims skiRfdimgIes FREUROEHREBRRAYIEn/BISIQIHRSIFR D fEM6rRTand

10theory) of thehd%siredgroguct. 1H-NM(£\% 400‘31Hz DMSQ-d6, &Pprg'_s =8.34 (d, 1H&'8éf2121?}adfﬂ’

1H), 8.10 (dd, [N #HE DB USCS A CRIGNS tAE 'SR ENX3 {\?\%ﬁib‘g%)@ﬁ%_ it Nis

(ESIpos)1ink Hiso@v@dd-Fdidk such as, for example, tablets (atemb or coated tablets, for example having
enteric coatings or coatings which are insolubléissolve with a delay and control the release of
the compound according to the invention), tabletdctv disintegrate rapidly in the mouth, or
films/wafers, films/lyophilizates, capsules (foraemple hard or soft gelatin capsules), sugar-coated

tablets, granules, pellets, powders, emulsiongesons, aerosols or solutions.

15 Parenteral administration can take place with auoié of an absorption step (e.g. intravenous,
intraarterial, intracardiac, intraspinal or intnalbar) or with inclusion of an absorption (e.qg.
intramuscular, subcutaneous, intracutaneous, pareatis or intraperitoneal). Administration
forms suitable for parenteral administration anéeri alia, preparations for injection and infusion

in the form of solutions, suspensions, emulsioyaplhilizates or sterile powders.

20 Suitable for the other administration routes aoe,eixample, pharmaceutical forms for inhalation
(inter alia powder inhalers, nebulizers), nasalpdrosolutions or sprays; tablets for lingual,
sublingual or buccal administration, films/wafenrscapsules, suppositories, preparations for the
ears or eyes, vaginal capsules, aqueous suspen@mitns, shaking mixtures), lipophilic
suspensions, ointments, creams, transdermal thdiapgystems (e.g. patches), milk, pastes,

25 foams, dusting powders, implants or stents.
Oral or parenteral administration is preferred eesgily oral administration.

The compounds according to the invention can beerted into the stated administration forms.
This can take place in a manner known per se byngiwith inert, non-toxic, pharmaceutically
suitable excipients. These excipients include,riatiéa, carriers (for example microcrystalline
30 cellulose, lactose, mannitol), solvents (e.g. lkigupolyethylene glycols), emulsifiers and
dispersants or wetting agents (for example sodiwdedyl sulphate, polyoxysorbitan oleate),

binders (for example polyvinylpyrrolidone), synticedind natural polymers (for example albumin),



15 Example 13A 1-(2- Methyl-4-nitropheny1)-3-vinylpyridin-2(1H)-one H2C2_40 H3C 50 g (162 mmol)
of the compound from Example 12A are dissolved in 700 ml of anhydrous dioxane, 62 g (194 mmol) of
tributylvinyltin and 4.7 g (4 mmol) of tetrakis(triphenylphosphine)- 20 palladium are added and the
mixture is heated at reflux for 15 h. The mixture is allowéd to cool and filtered through kieselguhr. The
filter cake is washed with ethyl acetate and the combined filtrates are evaporated to dryness under

reduced presstiAPIFRE et IO LRRMSPHT Sifita g PAARFHESALIC AT 8\%&%& SROBERY BT

gel using a gradignaeffoyelahaprnaancxeiey) aceiateskirstigwes 2y giw?go of theory) of the desired
product. 1H-NMR (400 MHz, DMSO-d6, &ppm): 8 = 8.35 (d, 1H), 8.2 (dd, 1H), 7.75 (dd, 1H), 7.60 (d,

1H), 7.55 (dd, |ilhﬁs %Zﬁeé%}y E;H)/efa %ﬁ\!&n%)eo@;&?o(qawﬂﬁ&qﬁa%ﬁgﬂa| Ja!al% FidtfatrkioartS Mabout
(method 4): R = min MS (ESIp o?g&?k 257 (M-FH)k Example 1

3-(2- Hyolroxye@l«{%i?)'L 192> m@{mlphefﬁf éﬁ9l)b9rﬂintozélﬁ%%@%we'H@@OLGWIﬁY‘?c@f@GBHﬁd egults,
solution 0640 grB2m r@molh@*rﬁnl@ambwﬁ@la&éé@wmm @Geonm eigagakyeraturndsaddedver a

period of 45 to 148 mmol of the com ?J] am 1 AT e mixture is stirred at this
temperature ?grBangﬁf% gu\/re%{rﬂf‘ a'%%l u }/O%re f’P 5?)81 g ifg]m‘%ﬁ %so uvrvﬁ'ﬁydromde in 740 ml of

water is then added over a period of 15 mm 151 ml of a 30% strength hydrogen peroxide solution are
added such thtt Y tOfYSEIElHES dbR SBELESRI¥e B SFRP IRRBABRYIAIRIITTOMhAS cHalRd) #BRBHHndis

removed ﬁnd %HPEB‘? ﬁ@rﬁi%ﬁﬁl&ré\‘ftl'féhl%éé]p\lgéi@hﬁh%m%&%ﬂﬁ%ﬁgat%%%ﬁ%?gdﬁgﬁ eshirde
acetate, the combined organic phases are washed wit olution o sodium
Ciaulpite, thedSigARSGROEB 1< By e ERR e M ATEIES PHEEH U B AR ghes
acetate. The quadein@tus,gamaypesesficenashsenhwittasatnsite dsoditinesh|dratetbeol afiane nonid reace r
magnesium SLHﬁMﬂSn?%%SMﬁB%ﬂE‘?Qa@in other cases the stgipdrdimit must be exceeded. It may in the
event of administration of larger amounts be adlesto divide these into a plurality of individual

doses over the day.

The following exemplary embodiments illustrate theention. The invention is not restricted to

15 the examples.

The percentage data in the following tests and ekesnare, unless indicated otherwise,
percentages by weight; parts are parts by weighlt.e8t ratios, dilution ratios and concentration

data for the liquid/liquid solutions are in eaclsedased on volume.



20 dryness under reduced pressure. The residue is applied to silica gel and chromatographed using a
gradient of cyclohexane and ethyl acetate. The product-containing fractions are combined and
concentrated to dryness under reduced pressure. This gives 38 mg (93% of theory) of the desired
product. 1H-NMR (400 MHz, DMSO-d6, appm®38 = 8.33 (d, 1H), 8.18 (d, 1H), 7.57 (d, 1H),
7.48-7.40 (m, 252H), 6.33 Qt, 1H), 4.58 (t, 1H), 3.62-3.50 (m, 2H), 2.62 (t, 2H), 2.15 (s, 3H). LC-MS
(method 6): RA- 157 - MS (ESlpos): ink = 275 (M-FH)k Example 15A 3-(2-
fiert-Butylidiphenyl) silyl1 oxy } ethyl)-1-(2-methy1-4-nitrophenyl)pyridin-2(1H)-one Hp H3C4-Si 0
H3CO H3C RBbrgviag8nsmol) of the compound from Example 14A are dissolved in 200 ml of
anhydrous N,N-dimethylformamide, and 12.2 g (198 mmol) of imidazole and, a little at a time, 46 g
(135 mmol) ofgeyt-butylichloro)dighginvisitanedqerdded at 0C. The mixture is stirred overnight and
then diluted with water and extracteolghr e times with ethyl acetate. The combined organic phases are
washed twice With saturated SOdigJ?H ﬁ}gﬁb'é“éﬁ tion, dried over magnesium sulphate, 10 filtered and
evaporated undet reduced pressthie-laye rhsmnatagapplied to silica gel and chromatographed using a
gradient of cy¢lohexane and ethyl.acet : -C ming fractions are combined and
evaporated to%g?yness under redéfgc%iq ﬁggﬁ.' 'I[ﬁ%{gllt(}e@p (88% of theory) of the desired product.
LC-MS (methdtl5): R = 3 18 min d%/ksS pESIEBIgISiAR NMB3 (M-FH)k - 66 - Example 16A
1-(4-Amino-2-mgikylpheny1)-3-(2-4ligstRud{dipyanesilylloxylethyfipyridin-2(1H)-one

DMF N,N-dimethylformamide

DMSO dimethyl sulphoxide

d day(s)

eq. equivalent(s)

ESI electrospray ionization (in MS)

h hour(s)

HPLC high pressure, high performance liquid chrargetphy
LC-MS liquid chromatography-coupled mass spectrpgco
m multiplet (in NMR)

min minute(s)

MS mass spectroscopy

NMR nuclear magnetic resonance spectroscopy

RP reversed phase (in HPLC)

RT room temperature

R retention time (in HPLC)

s singulet (in NMR)

THF tetrahydrofuran

LC-MSand HPL C methods

5 Method 1 (HPLC): Instrument: HP 1100 with DAD detection; column: Krasil 100 RP-18, 60
mm x 2.1 mm, 3.5 um; mobile phase A: 5 ml percklagid (70% strength) / | of water, mobile
phase B: acetonitrile; gradient: 0 min 2%B, 0.5 @2%B, 4.5 min 90%B, 6.5 min 90%B, 6.7 min
2%B, 7.5 min 2%B; flow rate: 0.75 ml/min; columnriperature: 30°C; detection: UV 210 nm.

Method 2 (HPLC): Instrument: HP 1100 with DAD detection; columromasil 100 RP-18,
10 60 mmx 2.1 mm, 3.5 um; mobile phase A: 5 ml pendtilacid (70% strength) / | of water, mobile



H3C 62 g (121 mmol) of the compound from Example 15A are dissolved in 2 1 of a 1:1 mixture of 5
ethanol and ethyl acetate, and 46 g (726 mmol) of ammonium formate and 0.6 g of palladium on
carbon are added. The mixture is heated at 80C. After 45 min, the mixture is allowed to cool and
filtered through silica gel. The filter cake is washed witP#thyl acetate and the filtrate is evaporated to
dryness under reduced pressure. This gives 36 g (61% of theory) of the desired product. LC-MS
(method 7): RPN2Seg RFR128'HAS: (@%ﬁg thinD 239800 BB eEechp 11 PR7EAN BN $0P4B3 32 i
fiert- Butyl(d|pme,ragtlam/ﬂmxszl%ayf)ewmepwuﬂnnﬂ@H)Mmeihwmema:ie@ﬁemeh JJyxazoldin-5-ye
methy11-5-chlorothiophene-2-carboxamide - 67 - acetonitrile, and 19 g (89 mmol) of the compound

from Example\(atg aslqee ah 8F- 12 9By, MASRFSULD p C'M?‘lﬁﬁe ﬂé‘?r&\ﬂ@ﬁﬁb theLerling

is removed and the mixture is stirred at room temperature for 15 h. 2 148 mmol) of

1,1-carbonyldifthRRERR SRcCeBO Mg (EOMARST oY RENL i BRRMArEY |H§‘h¥é‘éﬂ'd'e8‘°5ﬂﬂ phase
miéduredis é1eaﬁed1atdr1]aﬂut@f0r 8.6 nﬁ b Eﬂpetu@mIefddﬁwemmﬂé??ﬁéeaasqwenh&mmmmm gngler
reduced pres The re is then taken wa ith water re
e, with s et SR SRR 1 U SRR D R Qs L St B i i
filtered and evapoiSedt thodryatessQiddeinrdd ondea pre2Sumen/Bifnvdsid onenis apjiiied; tovsitic® Q! alyl
chromatograpfgd 4siRg.a @adient of cyclohexane and ethyl acetate. The product-containing fractions
are combined and 10evaporated to dryness under reduced pressure. This gives 46.4 g (84% of theory)
of the desired ﬁroduct LC-MS (method 5): R = 3 31 min MS (ESIpos): ink = 700 (M-FH)k Example

18A 155-ChIdENON A5k 3N HORHLIg AR HRS: SIS ORRTS 16534 LGRS E Y BRENIF2 189 1 3-
oxazolidimes- ySmeih,lem|mneaﬁznoartrdmmrdm%teynergommgmmZZBMrhydmaiﬂormcamld in

methanol are %ﬁ%ﬁ% 359083 ’Qg‘fﬁe%&‘%&&ﬁ% HPﬁmea?%”a %SH]BaSQ%sA#“{}ﬁ o Qc&'&?n fgure

is diluted with romethane and aqueous phase Is theh separat e organic p ase IS

washed twice WiinheRée, stieagtb\afediiviasish padienkriPado PaicnMibAbkAra a8 MBS
under reduced; pyegsLse, A-Nfolesifeledd anRRliedimsiica gl archrEMalrgsaRNa iU TRha sTasieny of

cyclohexane and ethyl acetate. The product-containing fractions are combined and concentrated to
dryness undefEaERYY pH<8re. This gives 19.6 g (66% of theory) of the desired product. 251H-NMR
(400 MHz, DMSO-d6, &ppm): 8 = 8.98 (t, 1H), 7.70 (d, 1H), 7.55-7.47 (m, 2H), 7.40 (dd, 1H), 7.35 (dd,
1H), 7.25:7. 1™MmhaHR 6L.Z6 Nt SEH)stromen82Nimrobkilsst. QOqtira HYC 4. 2@t(t, HP)C3 Agtaie4iénd, 10g),

3.66-3.54 (M, b OPHENBRLER §\fSerdBu HoRro e MertTSRePInfR: Tdishé BHlse A: 1 1 of water
+ 0.5 ml 50% strength of formic acid, mobile ph&sel | of acetonitrile + 0.5 ml 50% strength of
formic acid; gradient: 0.0 min 90%2~ 2.5 min 30%A-> 3.0 min 5%A-> 4.5 min 5%A; flow
rate: 0.0 min 1 ml/min, 2.5 min/3.0 min/4.5 min 2min; oven: 50°C; UV detection: 208- 400

20  nm.

Method 6 (LC-MS): MS instrument type: Micromass ZQ; HPLC instrumeypet HP 1100
Series; UV DAD; column: Phenomenex Gemini 3u 30 mi3.00 mm; mobile phase A: 1 | of
water + 0.5 ml 50% strength of formic acid, mohilease B: 1 | of acetonitrile + 0.5 ml 50%
strength of formic acid; gradient: 0.0 min 90%A 2.5 min 30%A-> 3.0 min 5%A-> 4.5 min

25 5%A; flow rate: 0.0 min 1 ml/min, 2.5 min/3.0 mind4min. 2 ml/min; oven: 50°C; UV detection:
210 nm.

Method 7 (LC-MS): Instrument: Micromass Platform LCZ with HPLC AgiteSerie 1100;
column: Thermo Hypersil GOLD 3u 20 mm x 4 mm; mekphase A: 1 | of water + 0.5 ml 50%
strength of formic acid, mobile phase B: 1 | oftaoérile + 0.5 ml 50% strength of formic acid;

30 gradient: 0.0 min 100%A> 0.2 min 100%A~> 2.9 min 30%A-> 3.1 min 10%A-> 5.5 min
10%A; oven: 50°C; flow rate: 0.8 ml/min; UV detect: 210 nm.

Method 8 (LC-MS): MS instrument type: Waters ZQ; HPLC instrumergetyWaters Alliance



MS (ESIpos): ink = 488 (M+H)k Example 19A 3-Bromo-1-(2-methoxy-4-nitrophenyl)pyridin-2(1H)-one
5 NO2 70 g (403 mmol) of 3-bromopyridin-2(1H)-one are dissolved in 1 1 of anhydrous dimethyl
sulphoxide, and 54 g (484 mmol) of potassium tert-butoxide are added at room temperature. The
suspension is stirred at this temperature for 1 h. 69 g {203 mmol) of 1-fluoro-2-methoxy-4-
nitrobenzene are added, and the reaction solution is heated at 80C for 20 h. Carefully, the mixture 10is

diluted with 5 £ GRWERMMHHE NFRRIPRATE PEBMS TERG G i IEHRE THth kP ARgshrRdlukerater
reduced pressui®5 hhiis@pvesdliRrgdfidtmiaf dbeio rypioife ph Basired aredudtild H-NSRI BIDE dtdagth of

DMSO-d6, appm): 8 =.8.05 (dd. 1H), 8.1 7.95 )y £-2.(d 7.6 (dd, ,1H)..6.3 (t, 1H),
39 (s, 1) MOILE RE AR R SR 2t (g & SRS GRS oBi7 2
1-(2-Methoxy-mitphveny #RIvidyl ggtriiiop( 2Af-6Ae H2C=40 -/ H3C-0 100 g (308 mmol) of the

compound from Example 19A are dissolved in 1.4 1 of anhydrous dioxane, and 8.9 g (7.7 mmol) of

tetrakiS(trithem)yHﬂh&spil(@opm@diﬁmrﬁﬂ@rﬁlmr@ﬁ?@mm,@é@aﬁmtﬁwlummtm?mgadldm, @manh X
mixture is heated at ref r 16 h. The reaction solutiop js then allowed to coo filtered thro
selgunr. ThEoTTAics B GUHbERTEERD 5 U AR U PUGTRE Bt A ot 0
chromatograp(redintaisditafgelouingnan pradiztinoh cythiliexahé G/Gth--arebetly| agttaien The300°C

product-contalgﬁ%g]{g &9% e bined and concentrated to dryness under reduced pressure.
Petroleum ether is added until crystallization sets in. The crystals are filtered off and dried under

reduced pressure. This gives 37 g (41% of theory) of the desired product.
Method 10 (GC-MS): Instrument: Micromass GCT, GC6890; column: RegdiX-35, 15 m x

10 200 pum x 0.33 um; constant helium flow: 0.88 ml/mimen: 70°C; inlet: 250°C; gradient: 70°C,
30°C/min - 310°C (maintained for 3 min).

Method 11 (LC-MYS): Instrument: Micromass Quattro LCZ with HPLC AgileBerie 1100;
column: Phenomenex Onyx Monolithic C18, 100 mm mi®. mobile phase A: 1 | of water +
0.5 ml 50% strength of formic acid, mobile phaselB:of acetonitrile + 0.5 ml 50% strength of

15 formic acid; gradient: 0.0 min 90%2 2 min 65%A~> 4.5 min 5%A-> 6 min 5%A; flow rate: 2
ml/min; oven: 40°C; UV detection: 208- 400 nm.

Method 12 (LC-MYS): Instrument: Micromass Quattro LCZ with HPLC AgiteSerie 1100;
column: Phenomenex Synergi 2.5 4 MAX-RP 100A Mey@0 mm x 4 mm; mobile phase A: 11|
of water + 0.5 ml 50% strength of formic acid, melphase B: 1 | of acetonitrile + 0.5 ml 50%

20 strength of formic acid; gradient: 0.0 min 90%A 0.1 min 90%A-> 3.0 min 5%A-> 4.0 min
5%A - 4.1 min 90%A; flow rate: 2 ml/min; oven: 50°C; Wétection: 208- 400 nm.

Method 13 (LC-MS): MS instrument type: Micromass ZQ; HPLC instrumeype: Waters
Alliance 2795; column: Phenomenex Synergi 2.5 u MRKX 100A Mercury 20 mm X 4 mm;
mobile phase A: 1 | of water + 0.5 ml 50% strengthformic acid, mobile phase B: 1 | of

25 acetonitrile + 0.5 ml 50% strength of formic acigtadient: 0.0 min 90%A~ 0.1 min 90%A—
3.0 min 5%A— 4.0 min 5%A— 4.01 min 90%A, flow rate: 2 ml/min; oven: 50°C; Wétection:
210 nm.

Method 14 (LC-MS): Instrument: Micromass Quattro Premier with Watei8LC Acquity;
column: Thermo Hypersil GOLD 1.94 50 mm x 1 mm; if@phase A: 1 | of water + 0.5 ml 50%

30 strength of formic acid, mobile phase B: 1 | oftacérile + 0.5 ml 50% strength of formic acid;
gradient: 0.0 min 90%A — 0.1 min 90%A— 1.5 min 10%A— 2.2 min 10%A; flow rate:
0.33 ml/min; oven: 50°C; UV detection: 210 nm.



51H-NMR (400 MHz, DMSO-d6, appm): 8 = 8.0 (m, 2H), 7.7 (m, 2H), 7.5 (dd, 1H), 6.7 (g, 1H), 6.4 (t,
1H), 6.1 (dd, 1H), 5.3 (dd, 1H), 3.9 (s, 3H). MS (ESIpos): ink = 273 (M-FH)k Example 21A
3-(2-Hydroxyethyl)-1-(2-methoxy-4-nitrophenyfipyridin-2(1H)-one H3C-0 At 0C, a solution of 36 g
(299 mmol) of 9-borabicyclol3.3.11nonane in 600 ml offetrahydrofuran is added over a period of 45
min to 37 g (136 mmol) of the compound from Example 20A. After a further hour at this temperature, a
solution of 27 I&fsodium hydroxide (IN in water) is added over the course of 15 mm The
mixture is stirred for a further 5 min, and 125 ml of a 30% 15 strength hydrogen peroxide solution are
then added suckethalketh® temperature does not exceed 30C. Cooling is removed, and the mixture is
stirred for another 30 mm The mixture is extracted repeatedly with ethyl acetate, the combined organic
phases are wasbabwii-rsnleinams -(#Ren{hid prehab samismddisulphite, the organic phase is
separated off and the aqueous phase is reextracted with ethyl acetate. The combined organic phases
are washed with saturated sodium 20 chloride solution, dried over E‘agnesium sulphate and
evaporated to dryness under reduced pressiie. The residue%s absorbed on silica gel and
chromatographed using a gradient of cyclo ne aIHJI ethyl/acetate. The product fractions are
combined and evaporated to dryness under redu P Eor crystallization, tert-butyl methyl
ether is added. The crystals are filtered off and dried unfer reduced pressure. This gives 24 g (60% of
theory) of the desired 25product. - 70 - MS (ESIpos): itk = 291 (M-FH)k Example 22A 3-(2-
fiert-Butylidiphenyfisilylloxylethyl)-1-(2-methoxy-4-nitrophenyl)pyridin-2(1H)-one  H3C-0

5 Example 1A is prepared as described in WO04/101E%@mple 6A).

Example 2A
3-(Hydroxymethyl)pyridin-2(1H)-one

HO O

At RT, 23.2 g (144 mmol) of hexamethyldisilane &d81 g (7.19 mmol) of chlorotrimethylsilane
10 are added to a suspension of 10.0 g (71.9 mmd}ofdroxynicotinic acid in 100 ml of toluene,
and the mixture is stirred with a KPG stirrer adD3@ for 30 min. The mixture is then cooled to
-40°C, and 22.5 g (158 mmol) of a 1 molar solutioh diisobutylaluminium hydride in
dichloromethane are added dropwise to the solufible. mixture is thawed to RT, stirred at RT
for 18 h and finally, at -10°C, adjusted to pH =with dilute hydrochloric acid, and 500 ml of
15 methanol are added such that the temperature diesxoeed -10°C. The precipitate formed is
filtered off, 100 ml of water are added to therfte, the mixture is stirred at 50°C for 1 h angl th
precipitate is filtered off. Concentration of thkrate gives 8.55 g (95% of theory) of the desired

compound.

'H-NMR (400 MHz, DMSO€s, dppm): 11.53 (br. s, 1H), 7.40 (d, 1H), 7.25 (d, 1H)1% (dd,
20  1H), 5.00 (t, 1H), 4.28 (d, 2H).

HPLC (method 1): R= 0.27 min.

MS (ESlposm/2: 148 (M+Naj.



5 24 g (81 mmol) of the compound from Example 21A are dissolved in 200 ml of anhydrous
N,Ndimethylformamide, and 7.2 g (106 mmol) of imidazole and 27 g (98 mmol) of
tertbutylichloro)diphenylsilane are added. After 16 h, the mixture is diluted with 1.2 1 of water and
extracted three times with ethyl acetate. The combinedPdrganic phases are washed twice with water,
dried over magnesium sulphate, filtered and concentrated under reduced pressure. For
locrystallizatiMI methyl ether is added, and the resulting crystals are filtered off and dried
under reduced pressure. This gives 30 g (67% of theory) of the desired product. 1H-NMR (400 MHz,
DMSO-d6, apprtijtedt=Batg (phenyAi0H ¢rid ety herdis-ghHbe)e7.5-7.4 (m, 8H), 6.35 (t, 1H), 3.8 (m,
5H), 2.7 (m, 2H), 1.0 (s, 9H). -71 - Example 23A 1-(4-Amino-2-methoxypheny1)-3-(2-{
[tert-butyl(diphenyl)silylJoxy lethyfipyridin-2(1H)-one 25 g448 mmol) of the compound from Example
22A are dissolved in 800 ml of a 1:1 mixture E{G_ejhiano “and thyl acetate, and 18 g (286 mmol) of
ammonium formate and 800 mg of palladiuqq rbon e ag ded. The mixture is heated at 80C. After
60 min, the mixture is allowed to cool and ﬁlt?Ed thrsugh Sttica gel. The filter cake is washed with ethyl

acetate, and the filtrate is concentrated to ¢ $ ducedmressure. This gives 27 g (98% of
theory) of the desired product. 101H-NMR MHz, DMSQ-d6//appm): 8 = 7.6 (m, 4H), 7.4 (m, 6H),
7.3 (dd, 1H), 7.25 (dd, 1H), 6.75 (d, 1H), 6.3 (d; 1H), 6.2 (d /1H) 6.1 (t, 1H), 5.3 (b, 2H), 3.8 (m, 2H),
3.6 (s, 3H), 2.7 (m, 2H), 1.0 (s, 9H). MS (ESIpos): ink = 499 (M-F Example 24A 15N-{
fi5S)-3-{443-(2-{ fiert-Butykdiphenyfisilylloxyl ethyl)-2-oxopyri (2H)-y11-3-methoxy-
phenyl1-2-o0xo0-1,3-oxazolidin-5-ylimethyl } -5-chlorothiophene-2-carboxamide 29 g (58 mmol) of the
compound fropx Exaro@s g34. seendtirgphbirnia 0k abaniy/aions acelawiirdiphangcHiogoarerant) of

the compaqund fr le | ed at OC. ) of nesium perchlorate ar
added, co%liné) 1%%@3@1 T )tﬁé%n@x%raer?sa&lgr?éc?ogl @Fézﬁ%%g HT@%.Gogmﬁ%g'%nﬁﬁ)ol % ampefe 2A
1, 1-cgrbo nylldiimik%nﬁlefdhhﬂ A4dnchghel mﬂa(tlmﬂe]@ ﬁﬁ&ﬂdfﬂnﬂﬂyﬂ@wﬂhobw@@&n@@réhﬂe @mmmme
the mixture is heated Atyefiux Méerf é"ht.hﬁrﬂé}lﬁﬂ%ﬁib‘ﬁ?él'%ﬁﬁjéoo%%h@&qﬁtﬁdﬁrﬁ&l&w éﬁ%ﬁ%ﬂ%&r%y

under reduced pressure. The residue is taken up in ethyl acetate and washed with water and three
times with satQfafdiF3 SIS IBFRISSHHNIMHMEHM ANE 0l ifaghvasiBf sugpiedte, thihrantlpé fee
filtered and evagaredasbiapdiyitess under reduced

10 'H-NMR (400 MHz, DMSO€s, dppm): 11.61 (br. s, 1H), 7.69-7.52 (m, 5H), 7.51-7(88 6H),
7.30 (d, 1H), 6.29 (dd, 1H), 4.51 (s, 2H), 1.050(d).

HPLC (method 2): R= 5.27 min.
MS (DCI,m/2: 364 (M+HY.
Example 4A

15  3-({[tert-Butyl(diphenyl)silyljJoxy}methyl)-1-(2-chbro-4-nitrophenyl) pyridin-2(1H)-one

At 0°C, 0.500 g (4.46 mmol) of potassium tert-budexis added to 1.08 g (2.97 mmol) of the

compound from Example 3A in 21 ml of DMF, and thixtore is stirred at room temperature for



10 pressure. The residue is chromatographed on silica gel using a gradient of cyclohexane and ethyl
acetate. The product-containing fractions are combined and concentrated to dryness under reduced
pressure. This gives 37 g (85% of theory) of the desired product. 1H-NMR (400 MHz, DMSO-d6):
8=9.0 (t, 1H), 7.7 (d, 1H), 7.6 (m, 4H), 7.5-7.3 (m, 9HPE:2 (m, 2H), 7.1 (m, 1H), 6.2 (t, 1H), 4.8 (m,
1H), 4.4 (t, 1H), 3.9 (m, 1H), 3.8 ga 2H), 3.7 (s, 3H), 3.65 15(m, 2H), 2.7 (m, 2H), 1.0 (s, 9H). LC-MS
(method 8): REA W83 Y S (E31pBEyolhieL 283 1a- iR EERRSIZSBA s added ainbe mixture is
[(5S)-3-{443-(2tinyadr axyErhnie 2 40%op P00 miLo2 Whiet hrd-saeiakihemtlire ioxeen extracted three times
201,3-oxazolidin:5-ylimethyl 1 thigphene-2-carbaoxamide At QC, 37 g.(49. mmaol) of the.compound from
Exaimple 247 L LN ey e o D IR e deah et T oM R el
evaporated urifslivedeidebateesdiercfiraiienluteel ol oieifRSTONRStvAdE! TRthiergdAiRSPIRsd e iesitie is
twice withgvatg(,HHgh P ¥RFABERGHYBRSYIRAAE qe%m%r@mmeeta@y@%ratﬁg QY BES @B

reduced pressure. The residue is chromatographed on silica gel using a gré ient of dichloromethane

and methanol OTREE R b 4eaBRL SRRRYMRBined and evaporated to dryness under reduced
pressure. This gives 19 g (78% of theory) of the desired product. 1H-NMR (400 MHz, DMSO-d6,

&ppm): 8 = 9.08-UMPH}4G07Ad, DIMS@e35]dpt R 32361 (dtH) 181321 @A, 30, 85-)d, 7125, (A(EBH ),H),20
(d, 1H), 7.15-7,08, (. , 619 4t-dH)4.91- j : 25 (1, TH).-3.94-3.87.( )
373 (0, 3, 00 03 1 4y Ben e bl PR b S U e e S vk
2-(BromometH3i-1-fluoro-4-nitrobenzene 15 NO2 186 g (1.20 mol) of 2-fluoro-5-nitrotoluene are
dissolved in 1.2 1 of carbon tetrachloride, and 214 g (1.20 mol) of N-bromosuccinimide are added.
19.7 g (120 mawei)mofreevdidspb Wy moinknare added, and the mixture is heated under reflux. After 16
h, the mixture is allowed to cool, filtered and evaporated to dryness under reduced pressure. The
residue is disqgg?gd'ﬂ, ,?,99@1@ ,%Ql_qi}ghloromethane, and 300 g of sea sand are added. Once more,
the mixture is then concentrated to dryness under reduced pressure, and the residue is applied to a 1
kg silica gel column. The product is chromatographed using a 20:1 mixture of cyclohexane and ethyl
acetate, and t@%?@é%@%—fractions are evaporated to dryness under reduced pressure. The residue is
crystallized with

1-(4-Amino-2-chlorophenyl)-3-({[tert-butyl(diphenpdilylJloxy}methyl)pyridin-2(1H)-one

H.C CH,
H.C
: Si
\
©/ ° 7,

15 800 mg (1.54 mmol) of the compound from Example aA dissolved in 48 ml of THF. 50 mg
(0.05 mmol) of palladium on carbon are then added, the mixture is hydrogenated at RT in a
hydrogen atmosphere under atmospheric pressurembtiare is then filtered, the filter cake is
washed with THF and the filtrate is freed from Hudvent. The reaction product (purity: 95%) is

reacted further without further purification.
20 HPLC (method 1): R= 5.55 min.

MS (ESlposm/2: 489 (M+HY.



- 74 - cyclohexane and dried under reduced pressure. This gives 92 g (32% of theory) of the desired
product. 1H-NMR (400 MHz, DMSO-d6, appm): 8 = 8.57-8.52 (m, 1H), 8.33-8.27 (m, 1H), 7.56 (t, 1H),
4.62 (s, 2H). 5 GC-MS (method 9): R = 7 79 min MS (ESIpos): rn/z = 154 (M-Br)k Example 27A
1-Fluoro-2-(methoxymethyl)-4-nitrobenzene  H3C 10 39y (128 mmol) of the compound from
Example 26A are dissolved in 1.3 1 of anhydrous toluene, and 45 g (192 mmol) of silver(l) oxide and
24.6 g (769 m@@?@*%%ydrous methanol are added. The mixture is heated at 60C for 16 h. The
mixture is then allowed to cool and filtered through silica gel. The product is eluted fractionally using a

gradient of cydletiexarie{afd-djterdirex(pagy iyt pacthyhe-propyritifrd{BonykBecblaiporated to

dryness undenigesl pisSugand s aiiay. xGRIGIRIRILCABiSERER L7 d (72% of theory)
of the desired product. 1H-NMR (400 MHz, DMSO-d6, appm): 8 = 8.41-8.36 (m, 1H), 8.22-8.16 (m,

1H), 7.26 (t, 1H), 4.58 (s, 2H), 3.49 (s, 3H). GC-MS (method 9): R = 6 52 min MS (ESIpos): rn/z = 154
(M-OCH3) 20 Example 28@(;3- -(methoxymethyl)-4-nitrophenyllpyridin-2(1H)-one - 75 -

\iO O @]
U ob o
_ VK/H 7'/@
Cl

5 386 mg (1.77 mmol) of the compound from Example dé added to a solution of 789 mg
(1.61 mmol) of the compound from Example 5A in 2hahacetonitrile. 540 mg (2.42 mmol) of
magnesium perchlorate are added to the suspersien.19 h at RT, 193 mg (0.952 mmol) of the
compound from Example 1A are added, and stirring&is continued for a further 30 h. 523 mg
(2.46 mmol) of 1,1'-carbonyldiimidazole and 19 nfyj0© mmol) of DMAP are then added, and

10 the mixture is heated at 60°C. After 21 h, the omatis diluted with water, saturated aqueous
sodium chloride solution and ethyl acetate. Theeaqgs phase is extracted twice with ethyl
acetate, and the combined organic phases are dviedsodium sulphate. After filtration, the
solvent is removed and the residue is purified lpmatography on silica gel (cyclohexane/ethyl
acetate 1:1). This gives 533 mg (45% of theorythefdesired product.

15 'H-NMR (400 MHz, DMSO#d,, dppm): 8.97 (t, 1H), 7.85 (dd, 1H), 7.73 (dd, 1H), 7763 (m,
5H), 7.58 (dd, 1H), 7.53-7.38 (m, 8H), 7.19 (d, 1BA7 (dd, 1H), 4.91-4.82 (m, 1H), 4.55 (br. s,
2H), 4.24 (dd, 1H), 3.89 (dd, 1H), 3.65-3.58 (m)2HO7 (s, 9H).

HPLC (method 2): R= 6.07 min.

MS (ESlposm/2: 732 (M+HY.



H3C 38 g (391 mmol) of 3-bromo-2-hydroxypyridine are dissolved in 1250 ml of anhydrous dimethyl
sulphoxide, and 53 g (469 mmol) of potassium tert-butoxide are added a little at a time. The mixture is
stirred for another hour, and 72.4 g (391 mmol) of the compound from Example 27A are 5 then added.
After the addition has ended, the mixture is heated at-88C for 3 h. The mixture is then allowed to cool,
and stirring is continued at room temperature for a further 16 h. The reaction solution is then cooled to
15C, and at thi=@8RE%1ure the pH is carefully adjusted with IN hydrochloric acid to pH = 3. 4 1 of
water are added, and the mixture is extracted three times with 2 1 of ethyl acetate. The combined
organic phase8-@ftetgsindinitenghaibdied woeliut-tHrivehyBsototbenahdytided ¥ omagnesium
sulphate. The solutions are then evaporated to dryness under reduced pressure, and tert-butyl methyl
ether is added for crystallization. The crystalsare filtered off and dried under reduced pressure. This
gives 94 g (71% of theory) of the desired p ] 1H-NMR (400 MHz, DMSO-d6, appm): 8 = 8.37 (d,
1H), 8.33 (dd, 1H), 8.10 (dd, 1H), 7.73-7. 6 2H), 6.35 (t, 1H), 4.3 (q, 2H), 3.3 (s, 3H). 15 LC-MS
I‘IdII’(l)Z(lH -one

(method 6): R., =1 88 min MS (ESlp

mmol) of tetrakls(trlphenylphosph|n adiu (O) re adfjed. At emperature, 105 g (333 mmol)
of tributylvinyltin are added slowly, and after. aduli] d_the mixture is heated at reflux for
21 h. The reaction solution is allowed to I iltergd thr ipselguhr. The filter cake is washed
with ethyl acetate and the combined organic filtrates ake 5 ncentctgd to dryness under reduced
pressure. The residue that remains is dissolved in dichloromethane and applied to kieselguhr. The
product is chromatographed on 1.2 kg of silica gel using a gradient of cyclohexane and ethyl acetate.
The product-cantdagogsiyactisranapie cnmbibed dad eoncentetgdriipanmddssuidempee Béedrpressiied.
This gives;23 g, ﬁ%ﬁ%g&%ﬂ o %Sﬂ'[ﬁﬁd@ -HH‘BgoPu%?wﬁng'oM%é% Mbg%zg)"'é%&’sﬁygB %tﬁl
8.36 (d, 1H), 8.31 7.77 (dd; 1H), 7.67 (d, 1H), 7.56 (dd, 1H), 6.80- m1H 4

6.14 (dd, 1H), ®BBRqHad-1H), 4. 37 4.22 (m, 2H), 3.26 (s, 3H). LC-MS (method 6): R =2 07 m|n MS
(ESIpos): ink = 387 (M+FE)k 15 Example 30A

3-(2-Hydroxyethyivir 2400 vt yonesiod) - arpiiippdeoyitnidine A(2 tbaone@ 76 (dd, 1H), 7683 (m,
4H), 7.57 (d, 1H), 7.53 (dd, 1H), 7.51-7.41 (m, 6BLB2 (t, 1H), 4.63-4.51 (m, 2H), 2.12 (s, 3H),
1.07 (s, 9H).

$3C -76-and 89 (6.9

10 HPLC (method 4): R= 3.39 min.
MS (ESlposm/2: 499 (M+HY.

Example 8A

1-(4-Amino-2-methylphenyl)-3-(ffert-butyl(diphenyl)silylloxy}methyl)pyridin-2(H)-one

15 555 mg (1.11 mmol) of the compound from Exampleard dissolved in 15 ml of THF, 150 mg of
palladium on carbon are added and the mixture drdgenated in a hydrogen atmosphere at
atmospheric pressure until the theoretical amofiiydrogen has been taken up. The catalyst is

filtered off, which gives, after concentration undeduced pressure, 520 mg (99% of theory) of



0 H3C 23 g (80 mmol) of the compound from Example 29A are dissolved in 80 ml of anhydrous
tetrahydrofuran and cooled to 5C. Over a period of 15 mm, 21 g (176 mmol) of 20
9-borabicyclo[3.3.1]Jnonane (0.5M solution in tetrahydrofuran) are added. Cooling is removed, and the
mixture is stirred at room temperature for another 2 h: $he mixture is then again cooled to 5C, and 400
ml of IN aqueous sodium hydroxide solution are added. After the addition has ended, 81 ml of 30%
strength hydrd§&ri'ifere%Be ¥lution are added a little at a time at this temperature. After dilution with
500 ml of ethyl acetate, the mixture is washed with 32 ml of 40% strength 25sodium bisulphite solution
to destroy the heNMRIES0T MHargaMBQEhadens)sepedatéd off, &R, ths1-7771- (aquidtus pRake6isiH),

extracted four dmemii iyl aceial, Thg ot proan plsag arsuashet i satupedy)

sodium chloride solution, dried over sium sulphate ‘an iltration, concentrated to dryness
under reduced e§s#E) The residue is chromatographed on silica gel using a gradient of cyclohexane
and ethyl acetate. The product-containing fractions are combined 5and concentrated to dryness under
reduced psessHpe. (T (i ive SR &Ry X 20ml theory) of the desired product. 1H-NMR (400 MHz,
DMSO-d6, appm): 8 = 8.36 (d, 1H), 8.30 (dd, 1H), 7.62 (d, 1H), 7.45 (d, 1H), 6.33 (t, 1H), 4.60 (t, 1H),

4.35-4.20 (m, ﬁ@(%gﬁ%(%gzm,ﬁ)sz (s, 3H), 2.62 (t, 2H). LC-MS (method 8): RE =1 60 min
10 MS (ESlpos): ink = 305 (M+FE)k Example 31A 3-(2-{ Bert-Butylicliphenyfisilylloxyl
ethyl)-142-(meé9gr>é£m%ﬁlyl)-4-n|trophenylIpyrldln-2(1H)- one Hp H3C*Si 0 H3CO0a. H3C

N-[((59-3-{4-[3-({[ tert-Butyl(diphenyl)silylJoxy}methyl)-2-oxopyridin-1(&)-yl]-3-methyl-
phenyl}-2-0x0-1,3-oxazolidin-5-yl)methyl]-5-chlodoiophene-2-carboxamide

Cl

QSi—O 0 O>¥
HSthdeN@iN\/OK/H S\\
H,C

10 O

522 mg (1.11 mmol) of the compound from ExamplezBa dissolved in 10 ml of acetonitrile, and
266 mg (1.22 mmol) of the compound from Exampleaté added at 0°C. 373 mg (1.67 mmol) of
magnesium perchlorate are added, and the mixttéied at RT for 20 h. 271 mg (1.67 mmol) of
1,1’-carbonyldiimidazole and 14 mg (0.11 mmol) oMBP are then added, and the reaction
15 mixture is heated at 60°C for 20 h. The mixturéhisn concentrated under reduced pressure, and

water andert-butyl methyl ether are added. The mixture is etad twice with ethyl acetate. The
combined organic phases are dried over sodium atdpdnd concentrated. The residue is purified
by preparative HPLC. This gives 562 mg (71% of thgof the desired product.

'H-NMR (400 MHz, DMSO#ds, dppn): 8.97 (t, 1H), 7.74-7.63 (m, 6H), 7.58-7.41 ()97.23
20 (d, 1H), 7.19 (d, 1H), 6.45 (t, 1H), 4.89-4.80 (hi), 4.58-4.49 (m, 2H), 4.21 (t, 1H), 3.90-3.83
(m, 1H), 3.63-3.58 (M, 2H), 1.98 (s, 3H), 1.079).

HPLC (method 4): R= 3.39 min.

MS (ESlposm/2): 712/714 TCIFCl) (M+H)*.



15 20 g (65 mmol) of the compound from Example 30A are dissolved in 75 ml of anhydrous
N,Ndimethylformamide, and, with ice-cooling, first 5.3 g (78 mmol) of imidazole and then, a little at a
time over a period of 3 mm, 19 g (72 mmol) of tert-butyldiphenylchlorosilane are added. Cooling is
removed, and the mixture is stirred at room temperatur@for a further 19 h. The reaction solution is
diluted with ethyl acetate and washed three times with water and twice with saturated sodium 20
chloride soluti%ﬁﬁ@%ure is then dried over magnesium sulphate, filtered and concentrated to
dryness under reduced pressure. tert-Butyl methyl ether is added to the residue and the resulting
crystals are filtefduataf(E@8d e rsaxrdthybssaxe pYitidineii@s BB ety ipbethdozy) ot th - 78 -
desired produgt LHNMR rqgt %Mﬁ@’?@ o= 8.35 (d, 1H), 8.31 (dd, 1H), 7.65-7.35 (m,
13H), 6.35 (t, 1H), 4.32-4.14 (m, 2H), 3.92-3.80 (m, 2H), 3.32 (s, 3H), 2.78-2.71 (m, 2H), 0.97 (s, 9H).
LC-MS (method 8): RE =4 59 min 5 MS (ESIpos): ink = 543 (M+FE)k Example 32A
144-Amino-2-(methoxymeth
H3C 10 25 g (48 mmol) of the com

and 500 ml of ethanol 18 g (286 }ﬁol)

g (100% of theory) of the desired product. h£H-NMR (400 MHz, DMS@d6, appm): 8 = 7.65-7.20 (m,
12H), 6.79 (d, 1H) 6.68 (d, 1H), 6.54 (dd, 1H), 6.20 (t, 1H) 5.46-5.25 (m, 2H), 4.04-3.91 (m, 2H),

R L TME R LT R S

{tert-ButykdipHempésilgélokpin of tetrabutylammonium fluoride TiHF are added, and the mixture is stirred at

ethyl)-2- OXOF’V#‘?"%EL%‘M@%\ﬁtﬁg‘ﬁl&%ﬁ%ﬂwp{h%“éﬁ&%&?é%cg’n%%ﬂ%‘ R/ PBAHY purified by

-5-chlorothiophene-2-carboxamide
preparative HPLC. This gives 335 mg (93% of theofythe desired product.

'H-NMR (400 MHz, DMSOds, dppm): 9.00 (t, 1H), 7.70 (d, 1H), 7.55-7.49 (m, 3HBT (d, 1H),
10 7.23 (d, 1H), 7.20 (d, 1H), 6.36 (t, 1H), 5.14l{mad, 1H), 4.90-4.82 (m, 1H), 4.38-4.29 (m, 2H),
4.22 (t, 1H), 3.91-3.85 (m, 1H), 3.62 (t, 2H), 2(813H).

HPLC (method 3): R= 1.66 min.
MS (ESlposm/2): 474/476 PCIFF'Cl) (M+H)*.

Example 11A

15  N-{[(5S)-3-{4-[3-(Bromomethyl)-2-oxopyridin-1(2H)4-3-methylphenyl}-2-oxo0-1,3-0xazolidin-
5-yljmethyl}-5-chlorothiophene-2-carboxamide

50 mg (0.11 mmol) of the product from Example 1QA dissolved in 1 ml of dichloromethane.
0.024 ml (0.32 mmol) of thionyl bromide is addeddahe mixture is stirred at RT for 1.5 h. The
20  mixture is diluted with 1 ml of methanol and 3 nil dichloromethane, and the solvent is then

removed under reduced pressure. The crude proslueacted further without further purification.



H3C 5 25 g (47 mmol) of the compound from Example 32A are dissolved in 500 ml of anhydrous
acetonitrile, and 15 g (61 mmol) of the compound from Example 1A and 16 g (71 mmol) of magnesium
perchlorate are added. The mixture is stirred at room temperature for 5 h, and another 1 g (4.1 mmol)
of the compound from Example IA is then added. After®®1-h, 15.3 g (95 mmol) of carbonyldiimidazole
and 116 mg (0 65 mmolgI of 4-dimethylaminopyridine are added, and the 10 mixture is heated at reflux
for 3.5 h. The 1s9hen removed under reduced pressure, and the residue is taken up in 800 ml
of ethyl acetate. The solution is washed with water and twice with saturated sodium chloride solution,
dried over magri&rsione: s(FomatbyarehttiepheornBeyrichted Lindengeduced pressure. The residue is
separated on silica gel using a gradient of cyclohexane and ethyl acetate. The product-containing
fractions are combined and concentrated g drynegs under reduced 15pressure. This gives 26.5 g
(72% of theory) of the desired product. 1H-NWIR /400 MHz, DMSO-d6, appm): 8 = 9.00 (t, 1H),
7.73-7.35 (m, 15H) 7.23 (d 1H), 7.19 (d, 1 90-4.81 (m, 1H), 4.28-3.80(m, 6H), 3.62
%/ m&ed 6): RE = 3 39 min 20 MS

~(2-{ {tert-Butykdiphenyesilyfloxyl

(ESIpos) ink = 756 (M+FE)k Example 34A =T1(5S)-3-44
ethyl)-2-oxopyridin-1(2H)-y11-3-(methoxy- -80- H.C
methyl)pheny11-2-ox0-1,3-oxazolidin-5-yllmethy11-5- chIorothlophene -2-carboxamide H3C With
ice-cooling, 135 ml of 1.25N hydrochloric acid in methanol are added to 27 g (34 mmol) of the

compound froﬁf‘éx%r{ﬁﬁ@ RO Msateriidiid A one aifsBARAUR 48P AMRTREIYS AR &iTARtRY!
ice-cooling, theumixdiigeisaadissed dqaud ﬁmr@l)g)ﬂPﬂmﬁmlumﬁy@mwgﬂam@a@mm

solution is extracted repeatedly with dlchlorome ne, The com o] ses g hed with
caturated soclCREATG: LR SUPRA AHBCHOER AR A e d (Rl T Loap et

dryness undemmethytdechpraissurenardethibere siddedi suoth rithve aegiE phed isrhsiical @él&(‘o"ﬁgta @fabietheof
dichloromethagg aid raeipgnal- tI'%%d?%Wd*E&Fe%‘ﬁ?'BH&QeHR&H%? %ﬁ?e%@lﬁﬂfﬂﬁ%@?aﬁ%@%@é’m&!@%to

dryness under reduced pressure. This |ves 1647 579/0 of theory) of the deSired product. 1H-N
(400 MHz, DMEesassott ppaaited wighos (@'@LWW‘? PO BBRHEr JRYUGeEREST (TP 9vaD {4 @WO of

7.36 (dd,15H), tRedAy(ch kD .deaR:fhrbilc6 .25 (t, 1H), 4.90-4.82 (m, 1H), 4.60 (t, 1H), 4.27-4.08 (m,
3H), 3.94-3.87 (m 1H), 3.65-3.55 (m, 4H), 3.18 (s, 3H), 2.60 (t, 2H). 15 LC-MS (method 6): RE = 1 96

?xut,/llsl(E(ZSlﬁ] @%(n?rbl ﬁhenylgpy” d@iaénﬁﬁ 3§A8 34 (d, 1H), 8.21 (dd, 1H), 8.10 (dd, 1H), 77783

(m 2H) 6.36 (t, 1H), 2.17 (s, 3H).

LC-MS (method 3): R=1.72 min

MS (ESlpos): m/z = 309 (M+H)
15 Example13A

1-(2- Methyl-4-nitrophenyl)-3-vinylpyridin-2(1H)-an

50 g (162 mmol) of the compound from Example 12A dissolved in 700 ml of anhydrous

dioxane, 62 g (194 mmol) of tributylvinyltin and74g (4 mmol) of tetrakis(triphenylphosphine)-
20 palladium are added and the mixture is heatedflxréor 15 h. The mixture is allowed to cool

and filtered through kieselguhr. The filter cakewiashed with ethyl acetate and the combined

filtrates are evaporated to dryness under reduoesspre. The residue is applied to silica gel and



NO2 -81 - (triphenylphosphine)palladium(0) are initially charged in 30 ml of degassed THE. A solution
of 2.04 g (12 1 mmol) of 2-ally1-4,4,5,5-tetramethy1-1,3,2-dioxaborolane in 5 ml of degassed THE is
added dropwise, and the mixture is heated at reflux overnight. The mixture is then diluted with
dichloromethane, and water is added. After phase sep&fhtion, the aqueous phase is extracted three 5
times with dichloromethane. The combined grganic phases are dried over sodium sulphate and _
concentrated. FRETHRENED RTiEADY ehrdihaBgrasHY HEME GEFfieiRPe . 389 E2bF Tt RO Of
the title compaqjived 2HgNG2R EFQRcylizoMSEsited opgingt.8.31 (d, 1H), 8.18 (dd, 1H), 7.57 (d, 1H),
7.46 (dd, 1H), 7.44-7.38 (m, 1H), 6.35 (t, 1H), 5.96 (dddd, 1H), 5.16-5.06 (m, 2H), 3.20(d, 2H), 2.15 (s,

3H). 10 HPLCx (i . BE = ni ESlp 277, (VH)K, 3
3-(3-Hydroxypro ple;- q@n’? (ﬁﬁ&/ﬁﬁ%%ﬁgﬁg&fpﬁj‘/ricﬁ %%??H%%n% H db_lN%' ' ?g%ﬁ&gdc §ﬁ%57 (r?]? ](5| ) 25
mmol) of a 0.5/radIEidsIdtidh 76 @b drdbieytd |3 11 Ak @ In STRPE A elsidvdy ARt dropwise to 1.00

g (3.70 mmol) of the compound from Example 35A in 4 ml THE. After one hour at room temperature,
the mixture is BgausoEwetbttG-angdd b ml (18.5 mmol) of a 1 molar solution of sodium hydroxide
in water are added dropwise. The mixture is stirred at OC for a further 30 min, and 3.24 ml of a 30%
strength hydrqggr*(@glr@ggqﬁgll_.l%q %men added 20 such that the temperature does not exceed
30C. The mixture is stirred with ice-cooling for 30 min, and ethyl acetate and then 11 g (40 mmol) of
sodium bisulphite solution are then added. The organic phase is separated off, and the aqueous phase
is extracted tw | acetate. The combined organic phases are washed with saturated
aqueous sodium chloride solution. The organic phase is dried over sodium sulphate and then
evaporated to 3ttgridedenygtvddEenstByrésutinphehd) Rysidid el id) smematographed on silica gel
(cyclohexane/ethyl acetate 1:4). This gives 1.03 g (83% of theory) of the desired product. - 82 -

HO

O

/ N NO

10 With ice-cooling, a solution of 40 g (326 mmol) &fborabicyclo[3.3.1]Jnonane in 650 ml of
tetrahydrofuran is added over a period of 45 mir88g (148 mmol) of the compound from
Example 13A. The mixture is stirred at this tempama for another hour, and a solution of 30 g
(747 mmol) of sodium hydroxide in 740 ml of watstthen added over a period of 15 min. 151 ml
of a 30% strength hydrogen peroxide solution adedduch that the temperature does not exceed

15 30°C. After the addition has ended, the coolingeimoved and stirring is continued for a further
30 min. The mixture is repeatedly extracted withykticetate, the combined organic phases are
washed with a solution of 780 g (1.63 mol) of sadlidisulphite, the organic phase is separated off
and the aqueous phase is again extracted with attgthte. The combined organic phases are
washed with saturated sodium chloride solutioredidver magnesium sulphate and evaporated to

20 dryness under reduced pressure. The residue igdpplsilica gel and chromatographed using a
gradient of cyclohexane and ethyl acetate. The ymiedontaining fractions are combined and
concentrated to dryness under reduced pressure.gitds 38 mg (93% of theory) of the desired

product.

'H-NMR (400 MHz, DMSO-g, dppm): & = 8.33 (d, 1H), 8.18 (d, 1H), 7.57 (d, 1H), 7.48&(m,
25  2H), 6.33 (t, 1H), 4.58 (t, 1H), 3.62-3.50 (m, 2862 (t, 2H), 2.15 (s, 3H).

LC-MS (method 6): R=1.57 min



7.38 (m, 2H), 6.33 (t, 1H), 4.46 (t, 1H), 3.46-3.38 (q, 2H), 2.52-2.45 (m, 2H), 2.15 (s, 3H), 1.73- 1.62
(m, 2H). HPLC (method 1): R = 3.51 min MS (DClI, rn/z) = 289 (M+H) 5 Example 37A
1-(4-Amino-2-methylpheny1)-3-(3-hydroxypropyl)pyridin-2(1H)-one HO NH2 475 mg (1.65 mmol) of
the compound from Example 36A are dissolved in 48 APof THE. 50 mg (0.05 mmol) of palladium on
carbon are then added, and the mixture is hydrogenated at RT in a 10 hydrogen atmosphere under
atmospheric pMR4ErIPIHe HifxturéI<MiRR filtered, the filter cake is washed three times with THE and
the filtrate is freed from the solvent. The reaction product is reacted further without further purification.
HPLC (metho@®amRIe1282 min MS (DCI, tn/z): 259 (M+H)k. 15 Example 38A 5-Chloro-N-{
fi5S)-3-{443-(3-hydroxypropy1)-2-oxopyridin-1(2H)-y11-3-methylpheny11-2-oxo-1,3-
oxazolidin-5-yHnepsktosiienshengashmamisnyh 83 AmianitiicosnshHRs min@ i mrol) of the
compound from Example 1A and 751 mg (3.37 mmol) of magnesium perchlorate are added. The
mixture is stirred at room temperature for 3.5 h. 437 mg (2.69 mmol) of carbonyldiimidazole and 27 mg
(0.23 mmol) of 4-dimethylaminopyridine n added, and the mixture is heated at reflux for 18 h.
The mixture is then added to 100 ml of b and the mixture is extrated three times with 50 ml of
ethyl acetate. The combined organj¢c pha
dried over sodium sulphate and ther?
preparative HPLC. This gives 17‘5'399
DMSO-d6, &ppm): 8 = 8.99 (t, 1H)HZZO0
1H), 7.20 (d, 1H), 6.26 (t, 1H), 4.90-4.8
2H), 3.42 (ddd, 2H), 3.31 (s, 1H), 2.48-

5 38 g (138 mmol) of the compound from Example 14A& dissolved in 200 ml of anhydrous
N,N-dimethylformamide, and 12.2 g (198 mmol) of deazole and, a little at a time, 46 g
(135 mmol) oftert-butyl(chloro)diphenylsilane are added at 0°C. Tiigture is stirred overnight
and then diluted with water and extracted threeesiwith ethyl acetate. The combined organic
phases are washed twice with saturated sodiumidilsplution, dried over magnesium sulphate,

10 filtered and evaporated under reduced pressure. réselue is applied to silica gel and
chromatographed using a gradient of cyclohexane ethgll acetate. The product-containing
fractions are combined and evaporated to drynedsrueduced pressure. This gives 62 g (88% of

theory) of the desired product.
LC-MS (method 5): R= 3.18 min

15 MS (ESIpos): m/z = 483 (M+H)



15 Example 39A 3-Methoxy-1-(2-methyl-4-nitrophenyflpyridin-2(1H)-one H3C-0 NO2 28.5 g (228 mol)
of 3-methoxypyridin-2(1H)-one are dissolved in 850 ml of dimethyl sulphoxide, and 31 g (273 mmol) of
potassium tert-butoxide are added at RT. The suspension is stirred at RT 20 for 30 min, and 35 g (228
mmol) of 1-fluoro-2-methyl-4-nitrobenzene are then adéi@d, and the reaction solution is heated at 80C
for 20 h. The solution is then carefully diluted with 11 of water and adjusted to pH 1-2 using IN
hydrochloric 2B 100y tion is extracted repeatedly with dichloromethane. The combined organic
extracts are washed with water and saturated sodium chloride solution, dried over sodium sulphate,
filtered and evaiératedaiPdesthythiies pReEs(ltert-Duty Raisb i) Silytiange thy st 2(itH)eoligtle tert-butyl
methyl ether, filtered off and dried under reduced pressure. This gives 42.8 g (72% of theory) of the
desired compound. - 84 - 1H), 6.95 (dd, 1H), 6.32 (t, 1H), 3.75 (s, 3H), 2.25 (s, 3H). LC-MS (method
3): R =1 45 min MS (ESIpos): ink = 26 ) Example 40A
53-Hydroxy-1-(2-methy1-4-nitrophenyfig P(1H)-one 23.3 g (90 mmol) of Example 39A are
dissolved in 730 ml of anhydrous dpq:rdoro néthane and cooled to OC. Over a period of 10 minutes, 224
ml (224 mmol) of a IN boron tribr ida\sol |o%|n dichloromethane are added dropwise, and the
mixture is then stirred at this température fqr a A0 further 1.5 h. 200 ml of water are added to the
reaction, and the aqueous phase idlektracted three 1 dlchloromethane The combined organic
phases are washed with saturated sodi i ' ove sodlum sulphate and filtered
off. The solvent is removed under reducs »
methyl ether and filtered off. This gives 20.1 g (91% o
(400 MHz, DMSO-d6, &ppm): 8 = 9.50 (s, 1H), 8.42 (d, 1H), %2
3

e ¢esired compound 151H- NMR
(dd, 1H), 7.6 (d, 1H),

62 g (121 mmol) of the compound from Example 15A dissolved in 2 | of a 1:1 mixture of
5 ethanol and ethyl acetate, and 46 g (726 mmolnohanium formate and 0.6 g of palladium on

carbon are added. The mixture is heated at 80°teér Ab min, the mixture is allowed to cool and

filtered through silica gel. The filter cake is wasl with ethyl acetate and the filtrate is evapetat

to dryness under reduced pressure. This gives(86% of theory) of the desired product.
LC-MS (method 7): R= 1.84 min
10  MS (ESIpos): m/z = 221 (M+H)

Example 17A

N-[((5S)-3-{4-[3-(2-{[tert-Butyl(diphenyl)silyllJoxyethyl)-2-oxopyridin-1(2H)-yl]-3-methyl-
phenyl}-2-oxo-1,3-oxazolidin-5-yl)methyl]-5-chloreibphene-2-carboxamide

Si—0
HC ©\—2:/<
Cl
{ } Ao Y

15 35.6 g (74.1 mmol) of the compound from Example 1&A dissolved in 800 ml of anhydrous



7.05 (d, 1H), 6.85 (dd, 1H), 6.25 (t, 1H), 2.25 (s, 3H). LC-MS (method 3): R., = 1 45 min MS (ESIpos):
ink = 246 (M-FH) - 85 - Example 41A
3-1(2-Methoxyethoxy)methoxyl1-1-(2-methyl-4-nitrophenyfipyridin-2(1H)-one HG 0 10.0 g (41
mmol) of Example 40A are dissolved in anhydrous dicfibromethane, and 13.6 g 5 (89 mmol) of
1,8-diazabicyclo(5.4.0)undec-7-ene are added. At 25C, 8.6 g (69 mmol) of

1-(chloromethB%§ 10 &t etR h 83 iRl @ s FOGI GO RRHEATERREPYS MisA6IAHGTIatte? T rurther
hour, the solutjonoisnfiiglyed thaghegsisiipagilcng evapdrigodis rdy s esaduedeine ducadxprassuserddis

gives 20.1 g (91% qf theory). of the desi c7Lc poun 1 I\;%I 00 !géHszM 0O-d ,%om . 8
55 (0 1) K h TR e TS ReRa s bl B SO RESR ol S M
3.78-3.72 (m, &) i) 34N, thlimethdargnepBiine as @ddmd e mtiirethd@Bporat eflurdienia MS
(ESIpos): ink 3337 MifeHkaRSRBYAS st and the solventiiitied off under reduced pressure. The residue
151-(4-Am|no-_2-methy|phenyl_)-3-1(2-methoxyethoxy%methoxylpyrld|n-2(1l-_|)-one H3ROTh_0
is then faken up in ethyl acetate and washed witémwand, three times, with saturated sodium
chloride solution. After drying over magnesium ddfe, the mixture is filtered and evaporated to
dryness under reduced pressure. The residue igedpplsilica gel and chromatographed using a
gradient of cyclohexane and ethyl acetate. The ymiedontaining fractions are combined and
10 evaporated to dryness under reduced pressure.givds 46.4 g (84% of theory) of the desired

product.
LC-MS (method 5): R=3.31 min
MS (ESlpos): m/z = 700 (M+H)

Example 18A

15  5-Chloro-N-[((5S)-3-{4-[3-(2-hydroxyethyl)-2-oxopigin-1(2H)-yl]-3-methylphenyl}-2-oxo-1,3-

oxazolidin-5-yl)methyl]thiophene-2-carboxamide

HO

With ice-cooling, 400 ml of 1.25N hydrochloric adidmethanol are added to 43.8 g (60.3 mmol)
of the compound from Example 17A. After 1 h, thextmie is diluted with dichloromethane, and

20 the aqueous phase is then separated off. The orghase is washed twice with water, dried over
sodium sulphate and, after filtration, concentratedryness under reduced pressure. The residue
is applied to silica gel and chromatographed usiggadient of cyclohexane and ethyl acetate. The
product-containing fractions are combined and cotiaéed to dryness under reduced pressure.
This gives 19.6 g (66% of theory) of the desireadpict.

25  'H-NMR (400 MHz, DMSO-g, dppm): & = 8.98 (t, 1H), 7.70 (d, 1H), 7.55-7.47 (m, 2H}T (dd,
1H), 7.35 (dd, 1H), 7.25-7.17 (m, 2H), 6.26 (t, 14)90-4.82 (m, 1H), 4.60 (t, 1H), 4.22 (t, 1H),
3.92-3.84 (m, 1H), 3.66-3.54 (m, 4H), 2.60 (t, 2B4P1 (s, 3H).



H3C - 86 - are added. The mixture is heated at 80C for two hours. The mixture is allowed to cool and
is filtered through silica gel, and the solvent is removed under reduced pressure. This gives 10.6 g
(88% of theory) of the desired compound. 1H-NMR (400 MHz, DMSO-d6, &ppm): 8 = 7.12-7.05
(m, 1H), 6.80 (d, 1H), 6.51-6.42 (m, 2H), 56.17 (t, 1H), 821 (s, 2H), 3.76-3.71 (m, 2H), 3.49-3.45 (m,
2H), 3.23 (s, 3H), 1.85 (s, 3H). LC-MSémethod 3): RE =110 min MS (ESIpos): ink = 305 (M-FH)k
Example 43A L M Arghad 58)-54A40 (2-methoxyethoxy)methoxy1-2-oxopyridin-1(2H)-y11-3-
10methylpheny11-2-oxo-1,3-oxazolidin-5-yemethyllthiophene-2-carboxamide  1Th H3C\\ 9.2 g (30
mmol) of ExariviidB2lpane mizsoh88I(MF80 ml of acetonitrile and cooled to OC. At this temperature,
7.3 g (34 mmol) of Example IA are added, and the mixture is then stirred for a further 10 minutes. 10.2
g (46 mmol) oEmaghesipsmn perchlorate are added, cooling is removed and 15 the mixture is stirred for
a further 17 h. 14.8 g (91 mmol) of carbonyldiimidazole and 0.37 g (3 mmol) of

N,N-4-dimeth inopyridine are then. d, and the mixture is heated at 60C for 4 h. After cooling,
the mixture is%ﬁggcgtx F\t(%‘ oer%of&/r-t%gﬁlgg ﬁeg queﬁéagﬁnévgpﬁﬂé?ed to dryness under reduced pressure.
IN hydrochloric acid and ethyl acetate are added to the residue, and the mixture is stirred vigorously.
After 15 min, the phases are separated, tHel quegds phase is 20 extracted three times with ethyl
acetate and the organic phases are combineg: i

theory) of the desired compound. 1H-N y
1H), 7.56-7.49 (m, 2H), 7.26 (d, 1H), 7.20 (d, 1H), 6.95 (dd, 1H), 6.80 (dd, 1H), 6.20 (t, 1H), 4.90-4.81
(m, 1H), 4524 (t, 1H), 3.92- 253.85 (m, 1H), 3.70'%85 {h, 3H), 3.52-3.25 (m, 2H), 2.55 (s, 3H),
2.08-2.02 (m, 3H), 1.91 (s, 3H). - 87 - LC-MS (method 4): RE = 2 13 min MS (ESIpos): rn/z = 548

(M+H)k Exampie §4A03 Rith)IO-Nbromopyridin-2(1H)-one are sdied in 1 | of anhydrous dimethyl
(5S)-344-(3-hydroxy-2-oxopyridin-1(2H)-y1)-3-methylpheny11-2-oxo-1,3-
50xazo|idin-5-§HWé‘?ﬁmh ehd -§§rm‘él}n%é)‘it§§j'(§§ Pﬁ?ﬁ@ﬁ%?%ﬁ’ﬁﬁfé%ﬂ%ﬂé%ﬁ}ééein@é

ml of trifluoroasigdjeAsicharkd stireed 4ot temperature for B%.g (403 mmol) of 1-fluoro-2-methoxy-4-
nitrobenzene are added, and the reaction soluibeated at 80°C for 20 h. Carefully, the mixture
10 is diluted with 5 | of water. The precipitated sbis filtered off, washed with water and dried
under reduced pressure. This gives 103 g (72%eafrif) of the desired product.

'H-NMR (400 MHz, DMSO-¢, dppm): & = 8.05 (dd, 1H), 8.1 (d, 1H), 7.95 (dd, 1H), 7d7 TH),
7.6 (dd, 1H), 6.3 (t, 1H), 3.9 (s, 3H).

MS (ESIpos): m/z = 342 (M+Np

15 Example 20A
1-(2-Methoxy-4-nitrophenyl)-3-vinylpyridin-2(1H)-@n

H,C= 0

/ N NO

H,C—0

100 g (308 mmol) of the compound from Example 19A dissolved in 1.4 | of anhydrous

dioxane, and 8.9 g (7.7 mmol) of tetrakis(triphg@mdspine)palladium and 117 g (370 mmol) of
20 tributylvinyltin are added. The mixture is heatddeflux for 16 h. The reaction solution is then

allowed to cool and filtered through kieselguhr.eThitrates are concentrated to dryness under

reduced pressure. The residue is chromatographesiliom gel using a gradient of cyclohexane



and the mixture is then evaporated to dryness under reduced pressure. The residue (22.3 g) is, in
portions of 2 g each, dissolved in each case in 8.5 ml of dimethyl sulphoxide and purified by 10
preparative HPLC using a water/acetonitrile gradient. The product fractions are combined and freed
from acetonitrile, and the crystals formed are filtered o#9The filtrate is extracted with ethyl acetate, and
the ethyl acetate phases are combined, washed with saturated sodium chloride solution, dried and
evaporated urfiéh RIY|cBEFHEssIE. ATREYETA0RIRIRG HBR GV SYy _EA CancFaHRIFAHgefiryness
reduced pressuriderT hislgivd SpPe35uge(6B&trokthe areofithaddesican ediryiaun dettSihHINM Rr{4 (s Nkiz,

DMSO-d6, &ppm); 8 =.9.2 (br, s, 1H)..9.00 (t. 1H). 7.70 (d, 1H), 7.56-7. 7.26 (d, 1H), 7.2
@ 14, 695 (LEreRob gaue e b Hpe by iy 7 L s bR ol e
3.62 (t, 2H), 2WAq¥St8H). LC-MS (method 4) RE = 2 09 min MS (ESIpos): rn/z = 460 (M+H)k 20
Example 45A 5-Chloro-N-W5S)-3- {443-(2-hydroxyethoxy)-2-oxopyridin-1(2H)-y11-3-methylphenyl }
-2-0x0-1,3 oxazalivin-Goemetybinisohemppmgashoxanide 20,0 (4@ oMo DidkKample 44diare
dissolved in 9 ml &Ian?ydrO@dN,l\g-dimemylfor ami&jz, 3.6 g (26.1 mmol) of potassium carbonate are
added and the’mi%urdisli 16D 3o MAfTHY niisd (P35 diluted with a further 3 ml of anhydrous
N,N-dimethylformamide, 3.1 g (13 05 mmol) of 5 (2-bromoethoxy)(tert-butyl)dimethylsilane are added
and the mixturd$s(R841e8) an6UE 268 (MY Fhe mixture is allowed to cool, filtered and purified by
preparative HPLC using a water/acetonitrile gradient. The product fractions are evaporated to dryness
under reducedERsagsiergnand the residue is dried under reduced pressure. This gives 1.17 g (53% of
theory) of the desired compound. 1H-NMR (400 MHz, DMSO-d6, &ppm): 8 =9.00 (t, 1H), 7.70 (d,

1H), 7.55-7.48,(pm, 7?% - 107 gé‘%h i L éng ;/ Ig H), 6.22 (t, 1H), 4.91 (t, 1H),
4.89-4.82 (m,%ll-(g,%}z%, fhﬁ&% . 5%?1,43%#%? .75?'}35 6"%271?%5( ?;” 61 (t, 2H), 2.0 (s, 3H). LC-MS
(method 5): R =1 93 min MS (ESIpos): rn/z = 504 (M-FH)k Example 46A 155-Chloro-N-{
fiSS)-3-{443-(2-chloroethoxy)-2-oxopyridin-1(2H)-y11-3-methylphenyl 1-2-oxo-1,3-
oxazolidin-5-ylimethyl } thiophene-2-carbo ide 4.59@ (7.5 mmol) of Example 44A and 1.4 g (9 8
mmol) of 2-chloroethyl bromide are dissolved in | of abseldte N,N-dimethylformamide, and 3.1 g
(22.6 mmol) of potassium carbonate are 20add€d. Thg reg lixjeed into three reaction vials and
stirred at 80C in a microwave oven (300 W) for¥Q mjhutes ffee porfions, a total of 1.4 g (9.8
mmol) of 2-chloroethyl bromide is - 89 -

10

H,C—0

At 0°C, a solution of 36 g (299 mmol) of 9-borakitnf3.3.1]Jnonane in 600 ml of tetrahydrofuran
is added over a period of 45 min to 37 g (136 mrabthe compound from Example 20A. After a
further hour at this temperature, a solution ofg2680 mmol) of sodium hydroxide (1N in water)
is added over the course of 15 min. The mixtuistirsed for a further 5 min, and 125 ml of a 30%
15 strength hydrogen peroxide solution are then adierh that the temperature does not exceed
30°C. Cooling is removed, and the mixture is stirfer another 30 min. The mixture is extracted
repeatedly with ethyl acetate, the combined orgahigses are washed with a solution of 730 g
(1.50 mol) of sodium disulphite, the organic phéseseparated off and the aqueous phase is
reextracted with ethyl acetate. The combined omahiases are washed with saturated sodium
20 chloride solution, dried over magnesium sulphatel awaporated to dryness under reduced
pressure. The residue is absorbed on silica gel @mdmatographed using a gradient of
cyclohexane and ethyl acetate. The product frastiame combined and evaporated to dryness
under reduced pressure. For crystallization, tetydbmethyl ether is added. The crystals are
filtered off and dried under reduced pressure. ™nes 24 g (60% of theory) of the desired
25  product.

'H-NMR (400 MHz, DMSO-¢, dppm): & = 8.0 (d, 1H), 7.95 (dd, 1H), 7.6 (d, 1H), 7.4 (),
6.35 (t, 1H), 4.6 (t, 1H), 3.9 (s, 3H), 3.55 (M,)2R.6 (M, 2H).



added to the cooled reaction vials, and the mixtures are stirred at 80C in a microwave oven (300 W)
for a further 60 minutes. Water is added to the reaction, the mixture is extracted with dichloromethane
and the separated organic phase is washed with IN hydrochloric acid and saturated sodium chloride
solution. The dichloromethane phase is dried over sodi{fi sulphate, the 5 drying agent is filtered off
and the solvent is distilled off on a rotary evaporator. The residue is then chromatographed on silica
gel 60 using tHMBEIRCEHAE dietibiiEihane/acetonitrile 10/1, rinsing with
dichloromethane/methanol 10/1. The product-containing fraction is concentrated to dryness.
Fine-purificatiéxdvgedi2drative RP-HPLC using an acetonitrile/water mixture gives 1.4 g of product
(35% of theory). 101H-NMR (400 MHz, DMSO-d6, &ppm): 8.96 (t, 1H), 7.69 (d, 1H), 7.55-7.46 (m,
2H), 7.23 (d, IHp-(3a-BlikbipRehgi{siyiory o@§I(d - b-heRoss-tnkbb e 8F) Wi dilla (B 20Ael 7 (M, 3H),
3.97 (m, 2H), 3.92-3.84 (m, 1H), 3.62 (t, 2H), 2.01 (s, 3H). LC-MS (method 6): RE = 2.31 min, 236 min
MS (ESIpos): rn/z = 522 (M-FH)k 15 Example 47A (2-Fluoro-5-nitrobenzyl)(triphenyl)phosphonium
bromide 20 g (85.5 mmol) of the compgndNrpm Example 26A are dissolved in 250 ml of anhydrous
toluene, and 22.4 g (85.5 mmol) of triphf psphine are added. The solution is heated under 20
reflux for 16 h, resulting in the formatjon ofkgprecipitate. The mixture is allowed to cool, and the
precipitate is filtered off. After washiAg\withldiethyl ether, the precipitate is dried under reduced
pressure. This gives 39 g (92% df'ﬂ:re%)_/r 'the\desired product. Example 48A
1-Fluoro-4-nitro-24prop-1-en-1 -y1HlFenz g (32 7 mmol) sodium
bis(trimethylsilyllamide are added drop g-(27.3 mmol) of the compound
from Example 47A in 145 ml of dioxane

ture for 1 h. A solution of

for 1 h. 400 ml of water are then added, the mixture is extracted jiree times with dichloromethane and
the combined organic phases are washed twice with saturhfed-8queous sodium chloride solution. After
drying over sodium sulphate 10 and subsequent filtration, the solvent is removed under reduced

pressure. The produygt is purified by chromatogra on sili el (mobile. e; lohexane/eth
Pootate = 50,1 P U0 g R SRR BraBioh R e P PR 1L 00 e AT
1H-NMR (400dinzhydint8artde ammeh):782= 8.4708.05(rol) 26f), imBidzoi Rl (A7 181) (B57 06105 (of, i),

1.90-1.78 (m, B LRGGHNRHPEHARE 108" Ridea 24 208 TRIRMSARRIPUIN 12 Fot Haldf ERE)
extracted three times with ethyl acetate. The caetbiorganic phases are washed twice with
water, dried over magnesium sulphate, filtered aodcentrated under reduced pressure. For
10 crystallization, tert-butyl methyl ether is addedd the resulting crystals are filtered off andedri
under reduced pressure. This gives 30 g (67% ofyhef the desired product.

'H-NMR (400 MHz, DMSO-¢, dppm):& = 8.0 (d, 1H), 7.95 (dd, 1H), 7.6-7.5 (m, 5H),-7.8 (m,
8H), 6.35 (t, 1H), 3.8 (m, 5H), 2.7 (m, 2H), 1.0 981).



Example 49A 3-Methoxy-1-{4-nitro-24prop-1-en-1-yliphenyl } pyridin-2(1H)-one H3C-0 NO2 -91 - at
room temperature for 30 minutes. 20.2 g (111.9 mmol) of Example 48A are added to the reaction
mixture. The mixture is heated to 80C and stirred at this temperature for 12 hours. Using 150 ml of IN
hydrochloric acid and slight cooling, the reaction is adjysted to pH 3, the mixture is diluted with 800 ml
of water and extracted with dichloromethane and the organic phase is washed 5 successively with
water and satd3ER'EHm chloride solution. The dichloromethane phase is then dried over sodium
sulphate, the drying agent is filtered off and the solvent is removed completely on a rotary evaporator.
The residue gil+é4;Aafieprecngsitizgnizanwit-(2riftetputydyheihityl] g R tndfnyratine( (45%nef theory).
1H-NMR (400 MHz, DMSO-d6, &ppm): 8.50 (d, 0.75H), 8.17 (dd, 0.25H), 8.22-8.13 (m, 1H), 7.17 10
(d, 0.25H), 7.57 (d, 0.75H), 7.09 (dd, 1H), 6.96 (dd, 0.75H) 6.91 (d, 0.25H), 6.59 (m, 0.75H), 6.35- 6.23
(m, 1H), 6.09-5.85 (m, 1.25H), 3.78 (s, 2 3.75 (s, 0.75H), 1.81 (dd, 2.25H), 1.73 (dd, 0.75H).
LC-MS (method 3): R =2.75mm, 2 79 3 (ESlpos): rm/z = 273 (M-FH)k 15 Example 50A
3-Hydroxy-l-14-nitro-2-1prop-1-enH%CyIIp enyl Ipyridin-2(1H)-one 17.8 g (50.6 mmol) of Example
49A are dissolved in 300 ml of di%ggr%et?mg 31.7 g (126.5 mmol) of boron tribromide, dissolved in
100 ml of dichloromethane, are adéled/dropwisé\to 20 the ice-cooled solution, and the mixture is stirred
at 0C for 1.5 hours. Ice is added to'the st

organic phases are dried over sodium stighate ing & Ore mﬁzand the solvent is
distilled off on a rotary evaporator. The residue gives, t/recry tion with tert-butyl methyl

ether/dichloromethane 25(10/1), 9.4 g of product (67% of|_tih8g [ -92 -
3

25 g (48 mmol) of the compound from Example 22A dissolved in 800 ml of a 1:1 mixture of
5 ethanol and ethyl acetate, and 18 g (286 mmolpwhanium formate and 800 mg of palladium on
carbon are added. The mixture is heated at 80°teér AD min, the mixture is allowed to cool and
filtered through silica gel. The filter cake is vasl with ethyl acetate, and the filtrate is
concentrated to dryness under reduced pressurs.gifes 27 g (98% of theory) of the desired

product.

10 'H-NMR (400 MHz, DMSO-¢, dppm): & = 7.6 (m, 4H), 7.4 (m, 6H), 7.3 (dd, 1H), 7.25 (d&),
6.75 (d, 1H), 6.3 (d, 1H), 6.2 (dd, 1H), 6.1 (t,)1H.3 (b, 2H), 3.8 (m, 2H), 3.6 (s, 3H), 2.7 (m,
2H), 1.0 (s, 9H).

MS (ESlpos): m/z = 499 (M+H)

Example 24A

15  N-{[(5S)-3-{4-[3-(2-{[tert-Butyl(diphenyl)silylJoxy}ethyl)-2-oxopyridin-1(2H)-yl]-3-methoxy-
phenyl}-2-oxo-1,3-oxazolidin-5-yljmethyl}-5-chlorbtophene-2-carboxamide



8.13 (m, 1H), 7.19 (d, 0.25H), 7.59 (d, 0.75H), 6.99 (dd, 1H), 6.85 (d, 0.75H) 6.81 (d, 0.25H), 6.58 (m,
0.75H), 6.31-6.19(m, 1H), 6.11-5.85(m, 1.25H), 1.81 (dd, 2.25H), 1.73 (dd, 0.75H). LC-MS (method 3):
R =1 78 min MS (ESIpos): rn/z = 287 (M-FH)k 5 Example 51A
34(2-Methoxyethoxy)methoxy1-1-{4-nitro-24prop-1-en-A2yliphenyl}pyridin-2(1H)-one HG OTh_ 0 15.0
g (48.9 mmol) of Example 50A are dissolved in 700 ml of dichloromethane, and 16.4 g (107 mmol) of
1,8-diazabicyclo[5.4.0]Junde e are added. A solution of 100 ml of 10 dichloromethane and 10.4 g
(83 2 mmol) of 1-(chloromet 2-methoxyethane is added dropwise to the water-cooled mixture,
and the mixture is stirred at roqtemperature for 4 hours. For work-up, the reaction solution is applied
directly to silica gel 60 %&;chro atographed using a mobile phase gradient of cyclohexane and ethyl

acetate (2/1 -> 1/2). Tiy€gi
&ppm): 8.50 (d, 0.5H), &3

2H), 6.58 (m, 0.5H) 6.85-6.284M, .060-5.%5 (m, 1.5H ,5.2%1& 5.23 (s, 1H), 3@5 (m, 2H),
3.48 (m, 2H), 3.25 (s, 3H), 1|8 . -MS (flethod 6): R 5 min - 93 -
Example 52A 1-(4-Amino-2-pro %Q@i){)gggidin-z 1H)\ ne 29g
(7.0 mmol) of Example 51A are dissolved i [ of 86 ml of ethy t | of 5 ethanol,

and 2.2 g (35 0 mmol) of ammonium formate and-acatalytic amount of 10% palladium on carbon are
added successively. The reaction is stirred at 80C for 2 hours. For work-up, tHé cooled suspension is
filtered through silica gel 60, the filter cake is washed with ethanol and the filtrate is concentrated to

dryness on a rejagy @ganphalPlof Tie reskibiii digsa i mixiueLkbRENhosethiaseainyansLi3d
ml of ethanol, and 2.2 ?8(35. mmolg of ammoni%Jm formate an catr%ll?{tic 10 amount of 10%

palladium on G5BAY d2AdP3 PULEHOR' e BIBANEMIY EXAMM'S MBS AUPE SRS Y 9
starting materi@7snradi) c# chraymgsatel\peftid aratd eates asiped simyuis ragaivetiltenddhibroughrsilic stgyed G @t

€luting Wi‘é‘ ethang), %dglh?gs henis HmaYs? samal ‘8’%8 SRl LYap IS IESPQR.Of
crude product.  LC- '(me'tiéd[%}: R= ]6.%% mmr,rl%lgjl lnﬂiﬁl\/%a%églpos()}:@%3 - F%?Exarﬁple
53A dimethylaminopyridine are then added, and the méxisi heated at reflux. After 2 h, the mixture is
allowed to cool and the solvent is distilled offden reduced pressure. The residue is taken up in
ethyl acetate and washed with water and three timthssaturated sodium chloride solution. After
drying over magnesium sulphate, the mixture igfdtl and evaporated to dryness under reduced
10 pressure. The residue is chromatographed on gjétaising a gradient of cyclohexane and ethyl
acetate. The product-containing fractions are captbiand concentrated to dryness under reduced

pressure. This gives 37 g (85% of theory) of theiréd product.

'H-NMR (400 MHz, DMSO-¢): & = 9.0 (t, 1H), 7.7 (d, 1H), 7.6 (m, 4H), 7.5-718,(QH), 7.2 (m,
2H), 7.1 (m, 1H), 6.2 (t, 1H), 4.8 (m, 1H), 4.4 1), 3.9 (m, 1H), 3.8 (b, 2H), 3.7 (s, 3H), 3.65
15 (m, 2H), 2.7 (m, 2H), 1.0 (s, 9H).

LC-MS (method 8): Rt = 4.53 min
MS (ESlIpos): m/z = 742 (M+H)
Example 25A

5-Chloro-N-{[(5S)-3-{4-[3-(2-hydroxyethyl)-2-oxopydin-1(2H)-yl]-3-methoxyphenyl}-2-oxo-
20  1,3-oxazolidin-5-yllmethyl}thiophene-2-carboxamide



5-Chloro-N-( {
(5S)-344-(3-hydroxy-2-oxopyridin-1(2H)-y1)-3-propylpheny11-2-oxo-1,3-oxazolidin5-ylimethyfithiophen
e-2-carboxamide - 94 - 3.0 g (9.0 mmol) of Example 52A are dissolved in 125 ml of acetonitrile. 2.6 g
(9.9 mmol) of Example IA are added to the ice-cooled g8lation, the mixture is stirred for 10 mm and 3.0
g (13.5 mmol) of magnesium perchlorate are then added a little at a time. The mixture is stirred at
room temperature overnigh 13And 4.4 g (27.1 mmol) of 1,1-carbonyl diimidazole and 0.1 g 5 (0.9 mmol)
60C, the suspension is filtered, the filter
Ke filtrajedssconcentrated to dryness on %tary evaporator.
Y Witly 5 ic acid, the aqueous

0 ml of IN hydrogs
mbiged or @ic hases are washed
with saturated sodium chloride solution. The etilyl acetate 10 phase is t dried over sodium

sulphate, the drying agent is filtered off HadThe solvent is removed completely on a rotary evaporator.
Fine-purification by preparative RP-HPLC using an acetonitrile/water mixture gives 1.1 g (19% of
theory) of product. LC-MS (method 11): R = 3 26 min MS (ESIpos): rn/z = 488 (M-FH) 15 Example
54A 5-ChloroAN Q7% SY-3-{d83nimelhlof deehexypodosopgmdxan @i vre -3igsapsthinedid P b xio 258 -
oxazolidin-5-y\peRAithioBRRNFr HetRIARIRS 1 R4 hB'gitiRD OB RIFAAMRP IR aié &e £0r8and

(1.4 mmol) of 1-chloro-2-iodoethane are 20 dissolved in 9 ml of N,N-dimethylformamide, and 131 mg
(0 90 mmol) of ettty AirBGFAReHIRNS N BREBRIG RBRSRIERPEH AWEECYHP 4W6Fs. HEAWRYR  up,
water is agddedriagiiwssisuspensharne amd theteniuish e xvapawvih dihlainteethenectihpreepatatathe
organic phase is washed succ ssivew \gith IN .hxdrochloric?&cid and s urateqlhsodium chloﬂde §01H1tion
ﬁ a ? thanol. e

and then dried BVer sodim GHIONUE. The drymg agent i Htarad oft an [

gn e solvent is removed
completely onpiqdtishyraskarpaiaermbigdpof teeanssiladyoatie undencedupasssiass dioe s 89 sivg 1124

of theory) of thegarogupkonJerthS MH&MpIBQELE): R = 236 min MS (ESIpos): rn/z = 550 (M+H)
Example 55A 1-(4-Amino-2-propylpheny1)-3-methoxypyridin-2(1H)-one H3C-0

'H-NMR (400 MHz, DMSO-¢, dppn): & = 9.00 (t, 1H), 7.70 (d, 1H), 7.45 (d, 1H), 7.38(1H),
10 7.30 (dd, 1H), 7.25 (d, 1H), 7.20 (d, 1H), 7.1587(f, 1H), 6.19 (t, 1H), 4.91-4.83 (m, 1H), 4.60
(t, 1H), 4.25 (t, 1H), 3.94-3.87 (m, 1H), 3.73381), 3.66-3.53 (M, 4H), 2.62-2.55 (M, 2H).

MS (ESlpos): m/z = 504 (M+H)

Example 26A

2-(Bromomethyl)-1-fluoro-4-nitrobenzene

15 Br

186 g (1.20 mol) of 2-fluoro-5-nitrotoluene areddibred in 1.2 | of carbon tetrachloride, and 214 g
(1.20 mol) of N-bromosuccinimide are added. 19.7180 mmol) of azodiisobutyronitrile are
added, and the mixture is heated under reflux.rAfteh, the mixture is allowed to cool, filtered
and evaporated to dryness under reduced pressie.rdsidue is dissolved in 300 ml of
20 dichloromethane, and 300 g of sea sand are addext @ore, the mixture is then concentrated to
dryness under reduced pressure, and the residyplied to a 1 kg silica gel column. The product
iIs chromatographed using a 20:1 mixture of cyclamexand ethyl acetate, and the product

fractions are evaporated to dryness under reducessyre. The residue is crystallized with



NH2 5 27.0 g (87 7 mmol) of Example 49A are dissolved in 702 ml of ethyl acetate and 441 ml of
ethanol, 16.6 g (263 mmol) of ammonium formate and 0.093 g (0.09 mmol) of palladium/carbon (10%)
are added and the mixture is stirred at 80C for 16 h. Because of incomplete conversion, 5.5 g (87
mmol) of ammonium formate and 0.03 g (0 03 mmol) ofalladium/carbon (10%) are 10 added. After a
further 16 h of stirring at 80C, the same amounts are added, and the mixture is stirred at 80C for 16 h.
For work-up, tREIRRIRIF HIdudieR BRIahRetyTob M tsTipe gt 3PPk Pihsann &isiheadgalft.
The filter cakepgu@shed with ethanol, the filtrate is concentrated under reduced pressure and the
residue is chromatographed on silica gel 60 using a gradient of dichloromethane and methanol (100/1
-> 30/1). This giy, 7 0 - Ao Ifle 1 r kthis product still.contains
signals for the%t@?ﬂn%e&%g%e%%|’CW§$§|¥1V§%§Q%U le %(;&Z' .'Ac?ﬁ%[%%%ﬁgplﬁu@é'r%a ér?é%smi
dissolved in 36@h(wf&thyl acetate and 226 ml of ethanol, 12.8 g (202 mmol) of ammonium formate
and 0.072 g (0.07 mmol) of palladium/carbon (10%) are added, and the mixture is stirred at 80C for 36
h. After caplingahednixetredsdjltReed tralgh a silica gel frit, the filter cake is washed with ethanol and
the filtrate is concentrated under 20reduced pressure. The residue is chromatographed on silica gel 60
using a gradiemtso{ggjgggypmtgei@g _cbpyethanol (100/1 -> 10/1). This gives 8.35 g of product (47%
of theory). 1H-NMR (400 MHz, DMSO-d6, &ppm): 6.97 (dd, 1H), 6.85 (dd, 1H), 6.75 (d, 1H), 6.50 (d,
1H), 6.45 (dd, 1H), 6.15_(t, 1H), 5.22 (s, 2H) 3.71 (s, 3H), 2.12 (t, 2H), 1.45-1.30(m, 2H), 0.76 (t, 3H).
LC-MS (methtﬁi‘—@%@@% min 25 MS (ESIpos): r/z = 259 (M-FH) Example 56A - 96 -
5-Chloro-N-( {(5S)-344-(3-methoxy-2-oxopyridin-1(2H)-y1)-3-propylphenyl11-2-oxo-1,3-
oxazolidin-5-yrféthidth(e)stiepespataybakaitihernzeoey (3.87 mmol) of Example 55A is dissolved in
23.5 ml of anhydrous acetonitrile, and 926 mg 5 (4.26 mmol) of Example 1A and 1.30 g (5.81 mmol) of
magnesium perchlorate are added. The mixture is spred at room temperature for 3.5 h. 1.57 g (9 68
mmol) of carbonyldiimidazole and 47 mg (0 38 |n\: =dirpgghylaminopyridine are then added, and
the mixture is stirred at 60C for 4 h and then at RT Xar 1&h. Themixture is then diluted with 300 ml of
water and 150 ml of ethyl acetate, and the aqueous/phase is extracted twice with 150 ml of ethyl
acetate. The combined 10 organic phases are drie§ over sodium sulphate and concentrated under
reduced pressure, and the residue obtained is purified by chromatography on silica gel
(dichloromethane/methanol 20:1). This gives 1.&4@/(92% of theory) of the desired product.
1H-NMR (400 MHz, DMSO-d6, &ppm): 8 = 8.99 & 1H), 7.70 (d, 1H), 7.58-7.47 (m, 2H), 7.26- 7.15 (m,
2H), 7.04 (dd, 1H), 6.90 (dd, 1H), 6.23 (dd, 1H), 4.91-4.81 (m, 1H), 4.23 (dd, 1H), 3.93- 153.85 (m,
1H), 3.7410s, 339) 9328 (e AH)f the Tapeyne, e, Bx80MleBaedisse)vedss {331 aahydtourdetiang):
RE =419 m'rh%s4@§§'(f§}§nm(&l) 6f55(ﬁ%él,¥‘ bhideanIPR 8769 mmat) R IQRAI6ds methanol are added.
(5S)-344-(3-hydroxy-2-oxop r|d|n-1(2HE)-%/ -3-propylphenyl1-2-oxo-1,3-oxazolidin205-ylimethyfithioph
ene-2-carboxa Rjg“)-(té"ﬁ-'sl%@be%%@ 8§ &P Exdip IBXERETE AlQWRTHS FPeband e Lthiiries
dichloromethasitcangicavle @risdulB(s. ehitt Srieperatugsn gédiant 623yzioraxdhefamdtyatsnexéisehiyle
solution in dichjoramelpane are added sch et he lompaialie does ot execed 8C.The Jmiiure
is stirred at -78C for 27 and theh a lﬁﬁ' orti R and thenrcare uIYy added 1o 200 mi of saturated
agueous B sodiiiroedubeh ate ssoligti dmisdive pha g 6215ehlef, theedgquiedpsoghake is extracted three
times with dichloromethane, and the combined organic phases are washed with saturated sodium
chloride solutiqniirdayensiusmsERhBpAjiesed sind. g vepratad) (e drvaess widaryeduseg)1
pressure. This gives 1.75 g (97% of theory) of the desired compound. 1H-NMR (400 MHz,
DMSO-d6, &pﬁi?%%:(é’:z'é).z -%8,@%6',*23.99 (t, 1H), 7.70 (d, 1H), 7.56-7.47 (m, 102H), 7.29-7.15 (m, 2H),
6.94 (dd, 1H), 6.80 (dd, 1H), 6.19 (dd, 1H), 4.91-4.81 (m, 1H), 4.23 (dd,

GC-MS (method 9): R= 6.52 min

MS (ESIpos): m/z = 154 (M-OCH

20 Example 28A

3-Bromo-1-[2-(methoxymethyl)-4-nitrophenyl]pyrid@(zLH)-one



1H), 3.93-3.85 (m, 1H), 3.62 (dd, 2H), 2.35-2.26 (m, 2H), 1.50-1.36 (m, 2H), 0.78 (t, 3H). HPLC
(method 2): RE =4 21 min MS (DCI): rn/z = 488 (M-FH)k Example 58A 155-Chloro-N-{
[(5S)-3-{443-(2-chloroethoxy)-2-oxopyridin-1(2H)-y11-3-propylphenyl1-2-oxo-1,3-
oxazolidin-5-yllmethylithiophene-2-carboxamide  1.70/§ (3.48 mmol) of Example 57A and 2.49 g
(17.4 mmol) of 1-bromo-2-chloroethane are dissolved in 55 ml of 1-methyl-2-pyrrolidone. 2.27 g (6.96
mmol) of caesium carbonate are added 26*1q the g8lution, and the mixture is stirred at 60C for 2 hours.
500 ml of water, 100 ml of saturated aqueou um chterde solution and 200 ml of tert-butyl methyl
ether and 200 ml of ethyl acetate are then ppation, the aqueous phase is
extracted twice with 200 ml of ethyl acetate. Vhe-gombined afganic phases are washed successively
with IN sodium hydroxide solution and saturated sodiuryf chloride solution and then dried over sodium
sulphate, the drying agent is 25filtered off and the solveqt is removed completely on a rotary
evaporator. The residue is purified by chromatography 99 silica gel (dichloromethane/ethanol 40:1).
This gives 1.78 g (85% of - 98 - theory) of the desirét@roduct. 1H-NMR (400 MHz, DMSO-d6, &ppm):
8 =8.99 (t, 1H), 7.70 (d, 1H), 7.56-7.47 (m, 2H), 7.29- 7.13 (m, 2H), 7.12 (dd, 1H), 6.99 (dd, 1H), 6.22
(dd, 1H), 4.91-4.82 %m 1H), 4.30-4.14 (m, 1H), 3.98-3.85 (m, 1H), 3.61 %ZH), 2.35-2.26 (m, 2H),
2.18 (t, 2H), 1359 @B Ml of TBaM 1Y EoRNPY 9B ¢ adRRllkas B tArAHBcs Ry doNs ARRIS
(ESlpos): rn/z sulphoxiiiet pdEx@m 65 9AmBH B tdmotd s§) o disrteioy 1 adenitdapt ean iy rédin- 20EH)Fbae

mixture is stirred for another hour, and 72.4 gl(&mol) of the compound from Example 27A are
5 then added. After the addition has ended, the maxgiheated at 80°C for 3 h. The mixture is then

allowed to cool, and stirring is continued at rotemperature for a further 16 h. The reaction
solution is then cooled to 15°C, and at this terapge the pH is carefully adjusted with 1N
hydrochloric acid to pH = 3. 4 | of water are addadd the mixture is extracted three times with
2| of ethyl acetate. The combined organic phaseswashed with saturated sodium chloride
10 solution and dried over magnesium sulphate. Thetisols are then evaporated to dryness under
reduced pressure, and tert-butyl methyl ether ékeddor crystallization. The crystals are filtered

off and dried under reduced pressure. This giveg @% of theory) of the desired product.

H-NMR (400 MHz, DMSO-g, dppm): & = 8.37 (d, 1H), 8.33 (dd, 1H), 8.10 (dd, 1H), 77787
(m, 2H), 6.35 (t, 1H), 4.3 (q, 2H), 3.3 (s, 3H).

15 LC-MS (method 6): R= 1.88 min
MS (ESlpos): m/z = 339 (M+H"
Example 29A
1-[2-(Methoxymethyl)-4-nitrophenyl]-3-vinylpyridi2{(1H)-one

H,C= 0

20 94 g (277 mmol) of the compound from Example 284A dissolved in 1.2 | of anhydrous dioxane,



10H3C 2.81 g (16.1 mmol) of 3-bromopyridin-2(1H)-one (0. S. Tee, M. Pavent, | Am. Chem. Soc.
1982, 104,4142-4146.) are dissolved in 100 ml of DMF. The mixture is cooled to 0C, and 2.71 g (24.2
mmol) of potassium tert-butoxide are added. The ice bath is removed, and the mixture is stirred at
room temperature for 30 mm 3 00 g (17 7 mmol) of 1-f{(foro-2,5-dimethy1-4-nitrobenzene are 15
added, and the mixture is stirred at 80C for 18 h, at 100C for 36 h and at 120C for 18 h. The mixture is

then added to%Ogtér%ﬁ%%ﬁfﬁ%@eaft}?ﬂé@(%%@\ﬁﬂﬂ%w@@éﬁié"ﬁ(ﬂé USRS OYJIRIB [FHReaLYE:
dried over sodmmgsqamatam‘ﬁhedfemduwlmrgdtrrfledebyidﬂurcbmmgr@pbyemlsd|@mgab(cmi9hemme/&téyl

acetate 4:1). ThJS ives 8‘V of h y) of the desired com

oniS0., ety ddd SRR AR OB e g pon ST e
(method 1): RkieseI@RTin TS %E@lp@getmzyas.asqwm)etmﬁaﬁatw@ §Vﬁtl¢@§i§med99rgwmﬁblsat@ el
heated t0 4 206, REIiadRMREAHEsS SAlionRlddd P QU@MAINAE that remains is dissolved in

1-fluoro2,5-dimethy1-4-nitrobenzene in 700 ml of dimethyl sulphoxide is added dropwise over a period
of 60 mm, andtAEGRRAGIRAREFRLAPRIGS oGRS Y- Kﬁ@%%@lﬂb’ofﬂét?géﬁﬁhﬁ?é’&dn%ﬁwéﬁﬁ'&%l %to
a water/hydrocilagaagsbmenttor eydlbRexdxiel s ekilaatetiwithr@ibyl-eestiten dheaptiase araredmbined
separated and_th Uueous S8 is once more extrac ted with eth I Th }5“‘ or anlc
phases are thena\‘/av?s e tralttﬁéqv?at%y "FRa lf)?]a{asrer:se%aur(t:aese'%aré::l‘étue%g aﬁ% gi gg{nlfb as Fine fie os\'/rer
sodium sulphdt@dafier concentration under reduced pressure, the residue is purified by
chromatography on silica gel (dichloromethane, then ethyl acetate/dichloromethane 1:20). The
rl)godurftd %Eta;ﬂmﬂmw%ﬁoowglq?g@@lgddﬁ@ﬁwe;y%@r@ Lqmp\%éla(uéjth@;esiwqda ity aresl

with diethyl ether ves of t of the desired compoun
DNSO-de, pfth: 68 4250 (0o RP B we: 1h); 355 (5l g, ra D 1ok (sl e (.
(method 13): RH), 135 1is3MS (ESIpos, tn/z). 323 (M+H). 15 Example 60A
1-(2,6-Dimethy1-4-nitropheny1)-3-vinylpyridin-2(1H)-one H3C 2.00 g (6.19 mmol) of the compound
from Example 29y argrdisel¥gdan 34mh@f anhydrous dioxane, and 2.36 g (7.42 mmol) of
tributylvinyltin and 143 mg (0.124 mmol) of tetrakis(triphenyl- 20 phosphine)palladium are added and
the mixture is E/} ﬁ:;i% S)IOC for% M%‘mlxture is allowed to cool and filtered through kieselguhr.
The filter cake'is hrpéé ti S it ethyl acetate, and the combined filtrates are concentrated to
dryness under reduced pressure. The residue is purified by chromatography on silica gel
(cyclohexX&ne/Eamplesidde 4:1). This gives 846 mg (51% of theory) of the desired product.

3-(2-Hydroxyethyl)-1-[2-(methoxymethyl)-4-nitrophgipyridin-2(1H)-one

HO

23 g (80 mmol) of the compound from Example 29A dresolved in 80 ml of anhydrous
tetrahydrofuran and cooled to 5°C. Over a period & min, 21 g (176 mmol) of
20  9-borabicyclo[3.3.1]nonane (0.5M solution in teydiofuran) are added. Cooling is removed, and
the mixture is stirred at room temperature for hao® h. The mixture is then again cooled to 5°C,
and 400 ml of 1N aqueous sodium hydroxide solutom added. After the addition has ended,
81 ml of 30% strength hydrogen peroxide solutiom @ilded a little at a time at this temperature.
After dilution with 500 ml of ethyl acetate, the xture is washed with 32 ml of 40% strength

25 sodium bisulphite solution to destroy the peroxidEse organic phase is separated off, and the



251H-NMR (400 MHz, DMSO-d6, &ppm): 8 = 8.17 (s, 2H), 7.78 (dd, 1H), 7.48 (dd, 1H), 6.75 (dd, 1H),
6.48 (dd, 1H), 6.14 (dd, 1H), 5.33 (dd, 1H), 2.10 (s, 6H). HPLC (method 1): R = 425 min - 100 - MS
(ESlpos): r/z = 271 (M-FH)k Alternative synthesis: 132 g (408 mmol) of the compound from Example
59A (alternative synthesis) are dissolved in 1.27 1 of afiiydrous dioxane, 136 g (428 mmol) of
tributylvinyltin and 9.44 g (8 17 mmol) of 5 tetrakis(triphenylphosphine)palladium are added and the

mxiture is stirrdd'&C¥d ¥ FXEARGH QU RS ML RIESO T AR FRITVBRARFIADYT RIASAH e, Wikhed
mixture is conegthtrededdeedrygpassnuoderited soki@resisiet ovbagresidue ssigisselvadinafter filtration,
dichloromethane an rified chromatogra on silica gel (netroleum ether/ethyl,acetate 9:1. then
o e v CREOR AL 6 B CLOURIA ARITCEN ISR AE SRBE T T FNECR REP BT Tida 8

residue is triturgted varad@péebRGHNsKRNEdMh Pteyhae¢tEdel prathistgiveieisd g (AsYe s eiemgmbingte

desired pf@duﬁhdlkbMRréf&PtMWn%§ﬁ%~@lﬁe&@&8)br%§§é??v(e% 28y, g?v%)% §ehedr) dr 4 (ekiddd).
6.75 (dd, 1H), 6.48 (dd, 1H), 6.14 (dd, 1H), 5.33 (dd, 1H), 2.10 (s, 6H). HPLC (method 13): R = 1 70

min MS (ESIpBYIYElz = 271 (M-FH)k 15 Example 61A
1-(2,6-Dimethy1-4-nitropheny1)-3-(2-hydroxyethyl)pyridin-2(1H)-one H3C With ice-cooling, a solution
of 902 mg (7.461NMBI Y 4ffoMidz aDMEDed, 3B NS rradidar(dl, 4.8)nd. 8sti@dy dHyfuf &2 isl atide 7 (53610, mg

2.96 | . | IS Sti ture for 3 h
2t thon cooree o T S G dors Sal e o oL g L ol asolra by Feaie i adec

over a period of 15 mm 2 60 ml of a 30% strength hydrogen peroxide solution are added such that the
temperature dbEdMo{BRMALEIOT KARMHKE addition has ended, the mixture is stirred at 0C for 30 min
With ice-cooling, a solution of 8.73 g (32.6 mol) of sodium bisulphite in 12 ml of water is added to the
reaction nfixtukéS ThRS!IpetUNEzs 2B8ilMetiwith 50 ml of ethyl acetate, the organic phase is removed
and the aqueous phase is

Example 31A

3-(2-{[tert-Butyl(diphenyl)silylJoxy}ethyl)-1-[2-(methoxymethyl)-4-nitrophenyl]pyridin-2(1H)-

one

H,C
H c%—s&—o

3
0]
O
/
H,C

H,C
3

15 20 g (65 mmol) of the compound from Example 30A dissolved in 75 ml of anhydrous N,N-
dimethylformamide, and, with ice-cooling, first 5378 mmol) of imidazole and then, a little at a
time over a period of 3 min, 19 g (72 mmol) of #eutyldiphenylchlorosilane are added. Cooling
is removed, and the mixture is stirred at room terature for a further 19 h. The reaction solution
is diluted with ethyl acetate and washed three gimvéh water and twice with saturated sodium

20 chloride solution. The mixture is then dried oveagnesium sulphate, filtered and concentrated to
dryness under reduced pressure. tert-Butyl metindrés added to the residue, and the resulting

crystals are filtered off and dried under reducessgure. This gives 39 g (90% of theory) of the



extracted twice with ethyl acetate. The combined organic phases are washed with saturated sodium -
101 - chloride solution, dried over sodium sulphate and evaporated to dryness under reduced
pressure. The residue is purified by chromatography on silica gel (cyclohexane/ethyl acetate 1:2). This
gives 765 mg (89% of theory) of the desired product. - 78 - 1H-NMR (400 MHz, DMSO-d6, &ppm): 8
=8.15 (s, 2H), 7.46 (dd, 1H), 7.35 (dd, 1H), 6.37 (dd, 51H), 4.62 (dd, 1H), 4.25 (d, 1H), 2.62 (dd, 2H),
2.08 (s, 6H). HISEFeAREMHE 1): R = 3 59 min MS (ESIpos): rn/z = 289 (M-FH)k Alternative synthesis:
With ice-cooling, 1.15 1 (575 mmol) of a 0.5 molar solution of 9-borabicyclol3.3.11nonane in 10
tetrahydrofuratHaRIEE 1d170. DY $268, dippal):&f +&:350(d pbid)) B fBAndE X&) ple DA 35l (eTnERBRS
synthesis) sug& thednjer glnt Ie e ;15C, The mixturg § gge armed to
RT and stirred at r 6?1%%%1%@ tu%ﬁ%?%g ﬁ'.gﬁw&j'r%&bu%e ISt i.r% i::l?c?o éz-li-la d, at%g'-%g/ , 6%|§yml (131
mol) of a 2-molar aqueous solution of sodium hydroxide are added. The mixture is stirred briefly, and
296 g (2.51 mbﬁ'M (W%Qré}id?ﬁ ﬁ?grgﬁén peroxide solution are then added such 15 that the
temperature does not exceed 30C and does not fall below 25C. After the addition has ended, the
mixture isStirrst$ fGrSinoshienZ0-riA3 \WatBiF and ethyl acetate are added to the reaction mixture. After
phase separation, the aqueous phase is once more extracted with ethyl acetate. The combined
organic phaseg,gigiaghed with an aqueous sodium bisulphite solution. The organic phase is
removed and evaporated to dryness under reduced pressure. The residue is dissolved in

20dichlorome and purified by chromatography.on.silica.gel (cyclohexane/ethyl acetate 1.2, then
eyl acetate) A R S B R T s
&ppm): 8 = 8.0P€s, 2H), 7.43 (dd, 1H), 6.98 (ddd, 1H), 6.38 (dd, 1H), 3.88 (ddd, 2H), 3.55 (dd, 1H),

2.89 (dd, 2H), 2.19 (s, 6H).  HPLC (method 14): RE = 083 min 25MS (ESIpos): rn/z = 289 (M-FH)k

- 102 - Example 62A 3-(2- fiert-Butyl(dipheryl) sily11 oxy }

ethyl)-1-(2,6-dimethy1-4-nitrophenyl)py @I H)-one
H,C

ch%—Si—o

10 25 g (48 mmol) of the compound from Example 31A dissolved in 500 ml of ethyl acetate and
500 ml of ethanol. 18 g (286 mmol) of ammonium fatenand 1 g of palladium on carbon are
added, and the mixture is heated at reflux for 4% mhe reaction solution is then allowed to cool
and filtered through silica gel. The filtrate isncentrated to dryness under reduced pressure. This

gives 25 g (100% of theory) of the desired product.

15 'H-NMR (400 MHz, DMSO-¢, dppm): & = 7.65-7.20 (m, 12H), 6.79 (d, 1H), 6.68 (d, 1654
(dd, 1H), 6.20 (t, 1H), 5.46-5.25 (m, 2H), 4.04B(@, 2H), 3.87-3.77 (m, 2H), 3.07 (s, 3H), 2.75-
2.68 (m, 2H), 0.95 (s, 9H).

LC-MS (method 6): R= 3.22 min

MS (ESlpos): m/z = 513 (M+H"



760 mg (2.64 mmol) of the compound from Example 61A and 0.55 ml (3 9 mmol) of triethylamine 5
are dissolved in 7 ml of anhydrous N,N-dimethylformamide. 16 mg (0.13 mmol) of
4-dimethylaminopyridine and 1.09 g (3.95 mmol) of tert-butyl(chloro)diphenylsilane are added, and the
mixture is stirred at RT for 2 h. The mixture is then add&¥to water and, after phase separation,
extracted three times with ethyl acetate. The combined organic phases are washed twice with water,
dried over sooﬁ%ﬁ%‘-ﬁﬁﬁe, filtered, and evaporated under reduced pressure. The 10residue is
purified by chromatography on silica gel (cyclohexane/ethyl acetate 5:1). This gives 971 mg (58% of
theory) of the Nef(F&l-prizaidet2 HRIEB(HythipoeRyRiy Fo By BEThyl) M S (F Siljo §2 H) /=35 PR IH )k
Alternative sy is; ( 46mmol) Rfithe: PRRRRHN h@fﬂ‘@ﬁ’é € ive synthesis)
and 30.7 g (4&%Ia r%?n%@%ﬁ%d%ﬁ%% are diéﬂié&%ﬁn 11 of aﬁrj'lqii[j/?dgr?ous N,N-%%%ﬁ?\%fggfn‘%mide. A
solution of 117 g (416 mmol) of tert-butyl(chloro)diphenylsilane in 150 ml of N,N-dimethylformamide is
added dropwise, and the mixttreys stirred at RT for 3 h. Water and ethyl acetate are then added, the
phases are separated and t gnic phase is washed with water, dried over sodium sulphate, 20
filtered and evaporated underyedtced pressure. The residue is triturated with petroleum ether/diethyl
ether (10:1). After filtratibf the fesidue is washed with petroleum ether and then air-dried. This gives
ﬁ ).

150 g (82% of theoryHgE product. - 103 - (dd, 1H), 6.30 (dd, 1H), 3.95 (dd, 2H), 2.86 (dd,
2H), 2.16 (s, 6H), 1.02 .@53 H thod 18): RE = 298 migMS (ESlpos):= 527 (M+H) Example
63A 51-(4-Amino-2,6-dimethyip -{ Igrt-but Idiheny%lonerthyfipyridin-Z

A ave dissolved in 20
of palladium on carbon are thewadded, and the Mixt\ drogenated atfRT in
atmosphere under atmospheric pressure. s-then filtered t '
10cake is washed three times with THE and the/(fj afe is freed from the solve

H.C

H)-one
THE. 200 mg
gen

, the filter

. The reaction

5 25 g (47 mmol) of the compound from Example 32A digsolved in 500 ml of anhydrous
acetonitrile, and 15 g (61 mmol) of the compounairfrExample 1A and 16 g (71 mmol) of
magnesium perchlorate are added. The mixturerigdtat room temperature for 5 h, and another
1 g (4.1 mmol) of the compound from Example 1Ahert added. After 21 h, 15.3 g (95 mmol) of
carbonyldiimidazole and 116 mg (0.65 mmol) of 4-dilrylaminopyridine are added, and the

10 mixture is heated at reflux for 3.5 h. The solvisnthen removed under reduced pressure, and the
residue is taken up in 800 ml of ethyl acetate. $tlation is washed with water and twice with
saturated sodium chloride solution, dried over neagmm sulphate and then concentrated under
reduced pressure. The residue is separated oa giicusing a gradient of cyclohexane and ethyl
acetate. The product-containing fractions are captbiand concentrated to dryness under reduced

15 pressure. This gives 26.5 g (72% of theory) ofdesired product.

'H-NMR (400 MHz, DMSO-g, dppm): & = 9.00 (t, 1H), 7.73-7.35 (m, 15H), 7.23 (d, 1RA)19
(d, 1H), 6.28 (t, 1H), 4.90-4.81 (m, 1H), 4.28-3@0, 6H), 3.62 (t, 2H), 3.11 (s, 3H), 2.79-2.71
(m, 2H), 0.97 (s, 9H).

LC-MS (method 6): R=3.39 min
20 MS (ESIpos): m/z = 756 (M+H"
Example 34A

N-{[(5S)-3-{4-[3-(2-{[tert-Butyl(diphenyl)silyljJoxy}ethyl)-2-oxopyridin-1(2H)-yl]-3-(methoxy-



product (1.00 g) is reacted further without further purification. HPLC (method 2): RE = 4 99 min MS
(ESIpos): = 497 (M+H) Alternative synthesis: 15143 g (271 mmol) of the compound from Example
62A (alternative synthesis) are dissolved in 1.43 1 of tetrahydrofuran and flushed with argon. 17 g of
palladium on carbon (50%, moistened with water) are-#dded, and the mixture is then hydrogenated at
RT in a hydrogen atmosphere under atmospheric pressure. The mixture is then filtered through
kieselguhr, th&"RtRYPE0YE \%é@‘t?ejdW@Pﬂﬂyﬁyﬁm%ﬂyﬁrﬁhmgtmﬁa@@ﬁe@ﬂwoﬁ?m@ solvent. The
reaction product (134 g) is 20reacted further without further purification. HPLC (method 6): RE =3 11
min - 104 - MS (ESlpos): rhiR = 497 (M+H) Example 64A N-W5S)-3-{4 -1342- {
fiert-Butyl(diphenyfisilylloxyleth -oxopyndin-1(2H)-y11-8,5-dimethylpheny11-2-oxo-1,3-oxazolidin-5-
yemethy11-5-chlorothiophene-2-cargoxafide 800 mg (1 §1 mmol) of the compg@hd from Example
63A are dissolved in 15 ml of anhygfbus ceto 5¢X1.77 mmol) gt thé compound from
Example 1A and 539 mg (2.41 mm gnes ) W&Hded. he R\ixture is stirred at
room temeprature for 5.5 h. 652 mg (#03 mmol)ofi,1-carbonyld¥atida 9 mg (0.16 mmol) of
N,N-dimethylaminopyridine 10 are then adged/and the mixture is heated|at reflux for 18 h. The
mixture is allowed to cool and added t 0 ml of water and 100 ml of efRlyl acetate. After phase
separation, the aqueous phase is extracted twice with ethyl acetate and the combined organic phases
are dried over sodium sulphate. After filtration, the mixture is evaporated to dryness under reduced
pressure. The\nﬁsidcedeqnmrgtiadsbw:brqmatogrga;pbmisib'\e'at geit(eyrdobt@(améettmza@(ate rhidgl) Totis
gives 664 mg 15(55% of th g\% %f the 1H NMR. (400 MHz. DMS , m%,__g =
00 (¢ 1+, 708 1o o 00% SaBEAESSR R ORI 4 SR p i B i
1H), 4.90-4.81With iTRILoP IR (the mqurfaoa;imqmomﬂw) e\ e quepus, Badideh m‘euyomoets@luesr), a5
(S, OH). HPL(msthaslgibiRE axadérdainepRafa(Emt H%Mﬁwan@&t@ﬂtmm&r@éﬁ‘é‘ﬁréyﬁﬁﬁgéésare

105 - of 5-chlorothiophene-2-carbonyl chloride in a'little dichloromethane is slowly added dropwise
and the m|xtur‘@%%"seﬁ’rr‘@ﬁ‘a‘ﬁ%ﬁ‘reféﬁ?&éﬂﬁt&'@%ﬁ%ﬁ%‘%&ﬂ%@’% fH%QP&BH‘@HSW@BF%s@?a{F@“We
separated andshegpgaind [t)djlaﬁiﬁh@sérLﬁ?tdIWd&@éwmﬁslﬂhatﬂreﬁtﬂeﬁiﬁahﬂfm&lftﬁgf&ﬁﬁﬁtﬁi isn silica gel

evaporated to dryness u derr d Spure. T cted rther |th ut further
Spurification. ﬁﬂf& metho (ﬁ%ﬁ § rﬁ‘.’he (Egpﬁn??r C}ﬁB’%@hﬂgk Xarﬁ‘ﬂgrgglgmbrned

10 and concentrated to dryness under reduced presBhi®.gives 16.4 g (89% of theory) of the

desired product.

'H-NMR (400 MHz, DMSO-g, dppn): & = 8.98 (t, 1H), 7.72-7.66 (m, 2H), 7.62-7.56 (rf))1
7.40 (dd, 1H), 7.36 (dd, 1H), 7.27 (d, 1H), 7.20 1t), 6.25 (t, 1H), 4.90-4.82 (m, 1H), 4.60 (t,
1H), 4.27-4.08 (m, 3H), 3.94-3.87 (m, 1H), 3.6583(F, 4H), 3.18 (s, 3H), 2.60 (t, 2H).

15 LC-MS (method 6): R= 1.96 min

MS (ESlIpos): m/z =518 (M+H

Example 35A

3-Allyl-1-(2-methyl-4-nitrophenyl)pyridin-2(1H)-one

NO
H,Ca
| N
= CH,

20 In a flask which had been dried by heating, 1.5@.85 mmol) of the compound from Example
12A, 144 g (9.46 mmol) of caesium fluoride and 60.§ (0.48 mmol) of tetrakis-



5-Chloro-N-R(55)-3-
{443-(2-hydroxyethyl)-2-oxopyridin-1(2H)-y11-3,5-dimethylpheny11-2-0x0101,3-oxazolidin-5-yemethyll
thiophene-2-carboxamide 660 mg (0.891 mmol) of the compound from Example 64A are dissolved in
20 ml of THE, and 512 mg (1.96 mmol) of tetrabutylam®onium fluoride are added. After 1 h, the
mixture is concentrated to dryness under reduced pressure. The residue is purified_by chromatography

on 15silica ge({RERBIBRASHARBIPEAMNBIDoREE 19 PRt MES. Fhidf §i6a3s888 M eBoiobtitisly)
of the desired pEROYELZIHANME MQ0aMHZ AB\BSOrdhe8yRRXiBatdABafie i MIOS @hghd3ed. 2RIKA,

1H), 7.38 (d, 1H), 7,25 (dd, 1H). 7.19 (d..1H). 6.29 (t, 1H). 4.90-4.81 (m. 1H). 4.60.(t. 1H). .4.20.(t. .1H),
386 (. 1) gt dnd e oAb et O (The i i

(ESIpos): rn/zdichErqethEnie Anshveioe isyatitiedidAfter ihwpeaigde thepaisousmhese mirilieciestired
at room temperaBY QA dibhSRErRARSRS 81 SERAKAEY hRRIBRIGRNBRBISHISCaHHRMN EaRRLCANS

phase is washed twice with dichloromethane. Dichloromethane Is then added to the aqueous phase,
and the mixturRPRESHRESH With BESHE & PriledodysfiomeEadramglics—eboding HydPoidee?e of
solution. The phewys cirdseparaiagoand.the 5 organic phase is washed twice with water and then
dried over sodium sulphate. After filtration, the filtrate is concentrated to dryness under reduced

pressure. Thee: Is{riturated with, ac ) eg,t ' d Qff at thy r
ashed with cal s N o8 R STt B R ST Er 7
(400 MHz, DMSH-d68(ppril) 86=38.081(t) 1 1967 dtreh 11 $7.00 (2 HP- 2049, 2HB & 51e2pt))-7.25
(dd, 1H), 7.19 (d, 1H), 6.29 (t, 1H), 4.90-4.81 (m, 1H), 4.60 (t, 1H), 4.20 (t, 1H), 3.86 (dd, 1H),
3.64-3.52¢m, AH).C(Rtp21d), B=2Rd5 k). HPLC (method 6): R = 1 93 min MS (ESIpos): ink = 502
(M-FH)k Example 66A

152'1(2R)'3'(WIS%@E>W§W§WK mmﬂyyl)siIyIonylethyl)-2-oxopyridin-1(2H)-y11-3,5-dimethyl-
phenyllamino)-2-hydroxypropyl1-1H-isoindole-1,3(2H)-dione H3C 65 g (131 mmol) of the compound
from Example 63A Ealternative synthesis) are dissolved in 1.3 1 of acetonitrile, and 27.9 g (137 mmol)
of (S)-epoxyp And 43.8 g (196 mmol) of

3-(3-Hydroxypropyl)-1-(2-methyl-4-nitrophenyl) pyiid2(1H)-one

HO

15 At 0°C, 18.5 ml (9.25 mmol) of a 0.5 molar solutioh 9-borabicyclo[3.3.1]Jnonane in THF are
slowly added dropwise to 1.00 g (3.70 mmol) of doeenpound from Example 35A in 4 ml THF.
After one hour at room temperature, the mixturagain cooled to 0°C, and 18.5 ml (18.5 mmol)
of a 1 molar solution of sodium hydroxide in wadee added dropwise. The mixture is stirred at
0°C for a further 30 min, and 3.24 ml of a 30% ¢yt hydrogen peroxide solution are then added

20 such that the temperature does not exceed 30°Cmittere is stirred with ice-cooling for 30 min,
and ethyl acetate and then 11 g (40 mmol) of soddisulphite solution are then added. The
organic phase is separated off, and the aqueouse phaxtracted twice with ethyl acetate. The
combined organic phases are washed with saturajedoas sodium chloride solution. The
organic phase is dried over sodium sulphate and theporated to dryness under reduced

25 pressure. The residue is chromatographed on gjétécyclohexane/ethyl acetate 1:4). This gives
1.03 g (83% of theory) of the desired product.

'H-NMR (400 MHz, DMSO-g, dppn): & = 8.31 (d, 1H), 8.18 (dd, 1H), 7.66-7.51 (m, 1”y7-



20 magnesium perchlorate are added. The mixture is stirred at room temperature for 15 h. Water and
dichloromethane are then added, the phases are separated and the organic phase is dried over
sodium sulphate. After filtration, the mixture is evaporated to dryness under reduced pressure. The
residue is reacted further without further purification. =897 - HPLC (method 14): R = 1 73 min MS
(ESIpos): ink = 701 (M-FH)' Example 67A  2-{ fI5S)-3- 443-5;-{ ltert-Butyl(diphen I)sinIIo>§¥J
ethyl)-2-oxopyfidh {Tt2fly $133 §.diflethd®fh 1%%&@51' 2 b?a%ﬁdﬁgé@uﬁk& fp(s, 3H), 1.73-
-1H-isoindole-1,822h)-29ne H3C 190 g (204 mmol) of the compound from Example 66A are
dissolved in 1.01 1 of toluene. 66.0 g (407 mmol) of 1,1'-carbonyldiimidazole are then added, and the
mixture is heafgs| at (ﬁg%gpi)c_)j@ Rayrfhe mixture is then cooled to room temperature, and water
and dichloromethane are added. 10 The phases are separated and the organic phase is dried over
sodium sulphate, After filtration thza mixture is evaporated to dryness under reduced pressure. The
residue is tritu%%e@&/h ztﬁgﬁgl, MX&'khe solid which remains is filtered off and washed with
methanol. This gives 130 g (87% of theory) of the desired product. 1H-NMR (400 MHz, DMSO-d6,
&ppm): 8 & 7. 8xa@Pe@AA4H), 7.65-7.56 (m, 4H), 7.48-7.28 (m, 1510H), 6.32 (t, 1H), 5.03-4.93 (m,
1H), 4.24 (dd, 1H), 4.00 (dd, 1H), 3.97-3.88 (m, 2H), 3.85 (t, 2H), 2.76 (t, 2H), 1.94 (s, 6H), 0.95 (s,
9H). HPLC (metfaoridp- Rrielngipinairy IS (ESlpesyprios) B RFnExample 68A
201-{44(5S)-5-(Aminomethyl)-2-oxo-1,3-o0xazolidin-3-y11-2,6-dimethylphenyl }-3-(2-{ fiert-butyl-
(diphenybsilylloxylethyl)pyridin-2(1H) - 108 -

475 mg (1.65 mmol) of the compound from Example 284 dissolved in 48 ml of THF. 50 mg

(0.05 mmol) of palladium on carbon are then added, the mixture is hydrogenated at RT in a
10 hydrogen atmosphere under atmospheric pressurembtiare is then filtered, the filter cake is

washed three times with THF and the filtrate ieffdrom the solvent. The reaction product is

reacted further without further purification.
HPLC (method 1): R= 2.82 min.
MS (DCI, m/2: 259 (M+HY.

15 Example 38A

5-Chloro-N-{[(5S)-3-{4-[3-(3-hydroxypropyl)-2-oxopydin-1(2H)-yl]-3-methylphenyl}-2-oxo-1,3-

oxazolidin-5-yllmethyl}thiophene-2-carboxamide

HO

S
H \
_ \)\/N S
3 o}

580 mg (2.24 mmol) of the compound from Example Z#A dissolved in 12.7 ml of anhydrous



H3C 130 g (179 mmol) of the compound from Example 67A are dissolved in 650 ml of ethanol, 193 mi
(2.68 mol) of a 40% strength aqueous methanamine solution are added and the mixture is heated at
50-55C for one hour. After cooling to room temperature, water and dichloromethane are added, 5 the
phases are separated and the organic phase is dried o%2r sodium sulphate. After filtration, the mixture
is evaporated to dryness under reduced pressure. The residue (117 g, 89% of theori]) is reacted

further withouPRFPRIFIRIAGE3R MBI MRRAG BF FEEDIBE A TIRE ESHICTShR'e 6o (Ml K
10 Example 68AMhg2e6HiMpetityilorhteitophaoyd) Teneikusygpssdcin 13 ChieanprawstOfor 852hmeBE NS
mmol) of potassium tert-butoxide are added to 33 2 ) of 3=-methoxvoyridinone in 10 ml of
oM. and the BbnIT LA AERAREDIR 28 TR e FodmRE ook T DRalsingpe fthan
1-fluoro-2,5-disisien 1andnin® bexizen és Areatritiadredivg thelBiltumneidretisrdteatagioed Aftép@ mhoteater,

mixture is1eatef §hd ARk AB AR tRdETRIARifh J(Bﬁﬂﬂ?ﬂ&@eiﬁt@!%ﬁ%%jﬁ@é BRAGEL 1onk8s

ml of water and 15 ml of saturated aqueous sodium chloride solution. The mixture is extracted three
times with in 4EnERVEEHGH I ¥R FRAURIEARCUHE (HAXMRIRAMG S 1B pPRled SdRiiRte 80d then
sodium sulphatendsiteatdtraiinrs thedsobe pie sseree Moy ad tuamikidrégduseppraseurePand thesregsidse
is purified by mat y.on silica.gel .- 109 - (cyclghexane/ethyl acetate 1:1). This gives 383 mg
(2506 of thoorsy S e e R 38 e R B iz, DS, appm): 8 = 516 (5, 20,
7.04 (dd, 1H), 6.97 (dd, 1H), 6.38 (dd, 1H), 3.77 (s, 3H), 2.08 (s, 6H). HPLC (method 1): R = 2.84 min
5 MS (DCI, tn/2):NYB (Y ExaPMIROr@ATPPM: & = 8:99 (t, 1H), 7.70 (d, 1H), 7.57-7.47 (M, 2H}C

1-(4-Aming-2,6-gimathylpnenyd k3-methexouidipn2 608 1§} 4.90-4.81 (m, 1H), 4.46 (dd, 1H), 4.22 (t,
1H), 3.91-3.85 (m, 1H), 3.62 (t, 2H), 3.42 (ddd,)2BI31 (s, 1H), 2.48-2.42 (m, 1H), 2.01 (s, 3H),
1.67 (ddd, 2H).

HPLC (method 2): R= 3.92 min
MS (DCI, m/z) = 502 (M+H)

15 Example 39A

3-Methoxy-1-(2-methyl-4-nitrophenyl)pyridin-2(1HRe

/ N NO

28.5 g (228 mol) of 3-methoxypyridin-2(1H)-one alissolved in 850 ml of dimethyl sulphoxide,
and 31 g (273 mmol) of potassium tert-butoxide added at RT. The suspension is stirred at RT

20 for 30 min, and 35 g (228 mmol) of 1-fluoro-2-mdtdynitrobenzene are then added, and the
reaction solution is heated at 80°C for 20 h. T¢iatson is then carefully diluted with 1 | of water
and adjusted to pH 1-2 using 1N hydrochloric adile solution is extracted repeatedly with
dichloromethane. The combined organic extractsveashed with water and saturated sodium
chloride solution, dried over sodium sulphategefi#id and evaporated under reduced pressure. The

25 solid obtained is washed with a little tert-butyetimyl ether, filtered off and dried under reduced
pressure. This gives 42.8 g (72% of theory) ofdésired compound.

'H-NMR (400 MHz, DMSOds,dppm): & = 8.35 (d, 1H), 8.18 (dd, 1H), 7.57 (d, 1H), 7(Hl,



2.05 g (7.47 mmol) of the compound from Example 69A are dissolved in 70 ml of ethyl acetate 10 and
70 ml of ethanol, 2.35 g (37.4 mmol) of ammonium formate and 0.39 g (0.37 mmol) of
palladium/carbon (10%) are added and the mixture is stirred at 80C for 2 h. For work-up, the reaction
solution is brought to room temperature and passed thf&ugh a silica gel frit. The filter cake is washed
with ethanol and the filtrate is concentrated under reduced pressure. The reaction product (1.65 g) is
reacted withodtfurfhd? Hﬂiﬁé@ti@rﬁzlgﬁmdI@I@(@%@"T\'ﬁl—?z(,g[ﬁ\/l"%o-dG, &ppm): 8 = 6.93-6.83 (m, 2H),
6.33 (s, 2H), 6.19 (dd, 1H), 5.12 (br.s, 2H), 3.72 (s, 3H), 1.78 (s, 6H). LC-MS (method 1): R = 2.90 min
MS (DClI, tn/z). QA8 KmeH) dExniptel ABANROS5-Chloro-N-(
{(5S)-344-(3-methoxy-2-oxopyridin-1(2H)-y1)-3,5-dimethylpheny11-2-oxo-1,3-
oxazolidin-5-y\metbgfibiyphene Zscafremamide 544 mg (2 50 mmol) of the compound from Example
IA are added to a solution of 555 mg (2.27 mmol) of the compound from Example 70A in 28 ml of
acetonitrile. 7(?51)(m 3 41 mmol) of magnesium perchlorate are added, and the suspension is then
stirred at RT for 5.5 11, mg 5 (4.54 mmol) of 1,1'-carbonyldiimidazole and 28 mg (0.23 mmol) of
DMAP are then added, and the mixture is heated at 60C. After 18 h, another 28 mg (0.23 mmol) of
DMAP aré adde'dy Kasy-2-(2 4060y ; Arutiomae iy ieyediled dhiediluted with 100 ml of water. The
agueous phase is extracted three times with in each case 100 ml of ethyl acetate, and the combined
organic phases are dried over sodium sulglmate. Ajer filtration, the filtrate is freed from the solvent and
the residue 10is purified by chromatography ica gelfdishloromethane/ethanol 20:1). Removal of
the solvents gives 840 mg (69% of theory) O/fhe ired ayct \H-NMR 300 MHz, DMSO-d6,
&ppm): 8 = 8.98 (t, 1H), 7.69 (d, 1H), 7.42-732 (n dd, 1H), 7.00-6.88 (m, 2H), 6.28 (dd,
1H), 4.91-4.80 (m, 1H), 4.20 (dd, 1H), 3.90-3.82(m, 1H)/ 3.75 (s, 3H), 3.60 (dd, 2H), 1.95 (s, 6H).
15HPLC (method 14): RE = 1.02 min MS (ESlpos, trifz§ 488 (M+H)'. Example 72A 5-Chloro-N-(
{(5S)-3-14-(3-hydroxy-2-oxopyridin-1(2H)-y1)-3,5-dimethylphenyl11-2-oxo-1,3-

oxazolld|n-5-yg@§tgy{58|o rﬁglsieo_tz _Ecx%rrtr)lgféa%g\eare dissolved i® 78| of anhydrous dichloromethane and

cooled to 0°C. Over a period of 10 minutes, 224281 mmol) of a 1N boron tribromide solution

in dichloromethane are added dropwise, and theum@xis then stirred at this temperature for a

10 further 1.5 h. 200 ml of water are added to thetien, and the aqueous phase is extracted three
times with dichloromethane. The combined organiasgls are washed with saturated sodium
chloride solution, dried over sodium sulphate aitiered off. The solvent is removed under
reduced pressure, and the solid obtained is wasfthdtert-butyl methyl ether and filtered off.
This gives 20.1 g (91% of theory) of the desirechpound.

15 'H-NMR (400 MHz, DMSO¢s,dppm): & = 9.50 (s, 1H), 8.42 (d, 1H), 8.20 (dd, 1H), 706 1H),
7.05 (d, 1H), 6.85 (dd, 1H), 6.25 (t, 1H), 2.2538).

LC-MS (method 3): R= 1.45 min

MS (ESlpos): m/z = 246 (M+H)



830 mg (1 70 mmol) of the compound from Example 71A are dissolved in 50 ml of anhydrous
dichloromethane and cooled to -78C. At this temperature, 3.40 ml (3 40 mmol) of a 1 normal boron
tribromide solution in dichloromethane are added dropwise such that the temperature does not
exceed -65C. The mixture is stirred at -78C for 2 h andSthen at RT for 2.5 h and kept at -20C for 15 h.
At room temperature, the solution is carefully added to a saturated aqueous sodium bicarbonate
solution. After%%@%%ration, the agueous phase is extracted three times with dichloromethane,
and the combined organic phases are washed with saturated sodium chloride 5solution, dried over
sodium sulphaid(ZFilvtaddamethexgpastitexyid dymedsy iAddroptioyddineddtiteomeis gives 907 mg (69%
of theory, purity according to LC-MS 61%) of the desired compound. LC-MS (method 6): RE = 2.09
min MS (ESIpos, 'viz) = 474 (M+h| xample 73A 105-Chloro-N-{

fi5S)-3-{443-(2-chloroethoxy)-2- oxoﬁ -1(2H)-y11-3,5-dimethylpheny11-2-oxo-
1,3-oxazolidin-5-ylimethyllthiophene- Zf;gﬁg%mde 900 mg (1.89 mmol) of the compound from
Example 72A and 1.36 g (9.49 mmol) of 1- broin chloroethane are dissolved in 30 ml of
1-methyl-2-pyrrolidone. 1.55 g (4 75 mmol) of caesl
mixture is stirred at 60C for 15 hours. Water is then a hase separation, the aqueous
phase is extracted three times with tert-butyl methyl .
combined organic phases are washed successively w aqueous=s odlum hydroxide solution and
saturated sodium chloride solution and then dried over sodiu Iphate. The drying agent is filtered off
and the solvent is removed 20 completely on a rotary evaporatér. The residue is purified by
chromatography on silica gel (cyclohexane/ethyl acetate 1:5). This gives 464 mg (45% of theory, purity
according to LyNSg 14% nahine @feE'bfamnﬁlEJdO@t &dElﬁﬁmﬁhowﬁmwﬁ 2Bk ianineviSn e InOS)3 1\ =

536 (M-FH) 2 m hloro
[(2- hydro%/eth amin ]nethyﬁ?ﬁ%@p %ndﬁ: '.%[.‘Sth ﬁen %tl %goxo{q% IxSiidime) yﬁmet

hyllthiophene-2-(Catbwaetigsy)-2- methoxyethane are added slowlyttle at a time, to this solution. After a

further hour, the solution is filtered through ailigel and evaporated to dryness under reduced

pressure. This gives 20.1 g (91% of theory) ofdésired compound.

'H-NMR (400 MHz, DMSO#ds, dppm): & = 8.32 (d, 1H), 8.19 (dd, 1H), 7.6 (d, 1H), 7.28,(1H),
10 7.15 (dd, 1H), 6.3 (t, 1H), 5.25 (s, 2H), 3.78-3(#2 2H), 3.51-3.45 (m, 2H), 3.23 (s, 3H), 2.15 (s,
3H).

LC-MS (method 3): R=1.79 min
MS (ESlpos): m/z = 335 (M+H)
Example 42A

15  1-(4-Amino-2-methylphenyl)-3-[(2-methoxyethoxy)meRy]pyridin-2(1H)-one

12 g (36 mmol) of Example 41A are dissolved in L& a 1:1 mixture of ethyl acetate and

ethanol, and 0.1 equivalent of palladium on caraond 11.3 g (180 mmol) of ammonium formate



At -10C, 38 mg (0.63 mmol) of aminoethanol are added to a solution of 56 mg (0 11 mmol) of the
compound from Example 11A in 1 ml of DMF. After 30 mm at -10C, the mixture is added to water and
then extracted three times with ethyl acetate. The organic phases are combined and then freed from
the solvent under reduced pressure. The product is pufified by preparative HPLC using 10an
acetonitrile/water mixture, This gives 14.5 mg (26% of theory) of the desired product. 1H-NMR (400

MHz, DMSO-d6¢ &98Rf): SMoMXHB, 18 DeaseesiROF O BETEOHIS) MPE e, Ia e Ryarhio £ gichis),
7.23 (d, 1H), 7iRér¢d, thibydh 3itadyd Hand. 481 jsLbbedt 22 il deditrte B 188 {slate 1 AhisS ghleS . 46.4,

6H), 2.68 (dd, 2 s, 3H). HPLC (method 2): RE = 3.71 min 15MS (ESlpos, in/z): 517/519
(35C1/37C1) (éﬁoﬁff x%r{ng}ih%pc?ﬁlé%ﬁﬂf?po“%ﬁ

R5S)-3-{3-methy1-443-(2-morpholin-4-ylethyl)-2-oxopyridin-1(2H)-yllpheny11-2-

0x0-1,3-oxaz NN, (FRETEn B SIBR R Te2-165 115, (DG TG G EBBHE ARANIR
dissolved én 5 gni piranhydseus dichipremethanerneHyookssion /86, Abth(g tspperatue. 56 .mg (0 62
mmol) of 2,6-dimethylpyridine and 69 mg (0.25 mmol) of trifluoromethanesulphonic anhydride are
added, and the mjixture is stirced for. further 10 mm 179 mg (2.05 mmol) of morpholine are then
added, after 5?%%%’5%1?%0%% 6\/12%65%1 the mixture is stirred at room temperature for 16 h. The
solvent is removed under reduced pressure, and the residue is dissolved in a little methanol and
purified by préfSr SR RPLT/2,5iAG%(Mrdlent of acetonitrile and water. The product-containing
fractions are combined and concentrated to dryness under reduced pressure. This gives 104 mg (91%
of theory) of triexaesirtBsompound. 101H-NMR (400 MHz, DMSO-d6, &ppm): 8 =9.0 (t, 1H), 7.7 (d,
1H), 7.5 (m, 2H), 7.45 (dd, 1H), 7.35 (dd, 1H), 7.2 (m, 2H), 6.25 (t, 1H), 4.85 (m, 1H), 4.2 (t, 1H), 3.9

(m, 1H), 3.65 g, B (5%) Ay M 3)i.R =130 min MS
(ESlpos): ink g 5(%.-6['a (rﬁf Kk i%éir%gq&%ja%n O%?the@ﬁﬁﬂ?% é%ggﬁl&lﬂg?m?%a%le below are

preparedlgnalH&MW%‘@&&fﬂﬁ?@%'@@f&'K@z FhiprdhiitpineRe-2-carboxamide

(@)
0 o CS\\
|
%ﬁ@w ot
H3C O

9.2 g (30 mmol) of Example 42A are dissolved in 53M®f acetonitrile and cooled to 0°C. At this
temperature, 7.3 g (34 mmol) of Example 1A are dd@amd the mixture is then stirred for a
further 10 minutes. 10.2 g (46 mmol) of magnesiwerchlorate are added, cooling is removed and
15 the mixture is stirred for a further 17 h. 14.8 91 (mmol) of carbonyldiimidazole and 0.37 g
(3 mmol) of N,N-4-dimethylaminopyridine are thendad, and the mixture is heated at 60°C for
4 h. After cooling, the mixture is stirred at RTr f@ further 16 h and then evaporated to dryness
under reduced pressure. 1N hydrochloric acid ahdl eicetate are added to the residue, and the
mixture is stirred vigorously. After 15 min, the gses are separated, the aqueous phase is
20 extracted three times with ethyl acetate and tigarac phases are combined. After washing with
saturated sodium chloride solution, the mixtureried and evaporated to dryness under reduced

pressure. This gives 17.2 g (95% of theory) ofdésired compound.

'H-NMR (400 MHz, DMSOdq, dppm): & = 9.0 (t, 1H), 7.70 (d, 1H), 7.56-7.49 (m, 2H)26 (d,
1H), 7.20 (d, 1H), 6.95 (dd, 1H), 6.80 (dd, 1HR®(t, 1H), 4.90-4.81 (m, 1H), 4.24 (t, 1H), 3.92-
25  3.85 (m, 1H), 3.70-3.55 (m, 3H), 3.52-3.25 (m, 2R5 (s, 3H), 2.08-2.02 (m, 3H), 1.91 (s, 3H).



Characterization 3 CH /3 H3C -N NHyjC1 o LC-MS (method 6): Ri= 1 42 min MS (ESIpos): ink =
515 (M-FFE)k 1H-NMR(400MHz,DMSO-d6, &ppm): 6 = 9.0 (t, 1H), 7.7 (d, 1H), 7.5 (m, 2H), 7.45 (dd,
1H), 7.35 (dd, 1H), 7.2 (m, 2H), 6.25 (t, 1H), 4.85 (m, 1H) 42(t1H) 3.9 (m,1H), 3.65 (t, 2H), 2.45 (m,
4H), 2.15 (s, 6H), 2.0 (s, 3H).
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LC-MS (method 4): R=2.13 min
MS (ESlIpos): m/z = 548 (M+H)

Example 44A

5-Chloro-N-({(5S)-3-[4-(3-hydroxy-2-oxopyridin-1(2Hyl)-3-methylphenyl]-2-oxo-1,3-

oxazolidin-5-yl}methyl)thiophene-2-carboxamide

9

O

18 g (33 mmol) of Example 43A are dissolved in S0oitrifluoroacetic acid and stirred for 3 h,
and the mixture is then evaporated to dryness uratkrced pressure. The residue (22.3 g) is, in
portions of 2 g each, dissolved in each case innfl.@f dimethyl sulphoxide and purified by
preparative HPLC using a water/acetonitrile gratdifime product fractions are combined and
freed from acetonitrile, and the crystals formeel ftered off. The filtrate is extracted with ethy
acetate, and the ethyl acetate phases are combiweshed with saturated sodium chloride
solution, dried and evaporated under reduced pres3ihe residue is combined with the crystals

and dried under reduced pressure. This gives 9(85% of theory) of the desired compound.

'H-NMR (400 MHz, DMSO¢s, dppm): & = 9.2 (br. s, 1H), 9.00 (t, 1H), 7.70 (d, 1H), 6-E48
(m, 2H), 7.26 (d, 1H), 7.20 (d, 1H), 6.95 (dd, 18)36 (dd, 1H), 6.2 (t, 1H), 4.92-4.80 (m, 1H),
4.22 (t, 1H), 3.92-3.82 (m, 1H), 3.62 (t, 2H), 2(843H).

LC-MS (method 4) R= 2.09 min
MS (ESlpos): m/z = 460 (M+H)
Example 45A

5-Chloro-N-[((5S)-3-{4-[3-(2-hydroxyethoxy)-2-oxopgin-1(2H)-yl]-3-methylphenyl}-2-oxo-1,3-

oxazolidin-5-yl)methyl]thiophene-2-carboxamide
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4 HO

-88 -
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2.0 g (4.35 mmol) of Example 44A are dissolved imRof anhydrous N,N-dimethylformamide,
3.6 g (26.1 mmol) of potassium carbonate are adohetithe mixture is stirred for 30 min. The
mixture is diluted with a further 3 ml of anhydroNaN-dimethylformamide, 3.1 g (13.05 mmol) of
(2-bromoethoxy)(tert-butyl)dimethylsilane are ad@ed the mixture is heated at 60°C for 7 h. The
mixture is allowed to cool, filtered and purifie¢ breparative HPLC using a water/acetonitrile
gradient. The product fractions are evaporatedyoebs under reduced pressure, and the residue

is dried under reduced pressure. This gives 1(BB8% of theory) of the desired compound.

IH-NMR (400 MHz, DMSO¢s, dppm): & = 9.00 (t, 1H), 7.70 (d, 1H), 7.55-7.48 (m, 2HRF
7.18 (m, 2H), 7.05 (dd, 1H), 6.93 (dd, 1H), 6.221¢), 4.91 (t, 1H), 4.89-4.82 (m, 1H), 4.22 (t,
1H), 4.00-3.85 (m, 3H), 3.75-3.70 (m, 2H), 3.612f), 2.0 (s, 3H).

LC-MS (method 5): R=1.93 min
MS (ESlIpos): m/z = 504 (M+H)
Example 46A

5-Chloro-N-{[(59-3-{4-[3-(2-chloroethoxy)-2-oxopyridin-1(2H)-yl]-8nethylphenyl}-2-oxo-1,3-

oxazolidin-5-yllmethyl}thiophene-2-carboxamide

Cl
I

4.5 g (7.5 mmol) of Examplé4A and 1.4 g (9.8 mmol) of 2-chloroethyl bromide dissolved in

45 ml of absolute N,N-dimethylformamide, and 3.{22.6 mmol) of potassium carbonate are
added. The reaction is divided into three reactiats and stirred at 80°C in a microwave oven
(300 W) for 40 minutes. In three portions, a tathll.4 g (9.8 mmol) of 2-chloroethyl bromide is



H aLC-MS (method 6): R., =1 44 min MS (ESIpos): ink = 585 (M-FFE)
1H-NMR(400MHz,DMSO-d6, &ppm): 6 = 9.0 (t, 1H), 8.3 (s, 1H), 7.7 (d, 1H), 7.3-7.55 (m, 4H), 7.2 (m,
2H), 6.3 (t, 1H), 4.85 (m, 1H), 4.2 (t, 1H), 3.9 (m, 1H), 3.65 (t, 2H), 3.3 (m, 1H), 2.9 (t, 2H), 2.7 (m, 4H),
2.0 (s, 3H), 1.7-1.9 (m, 4H), 1.2 (m, 4H). N H,C-88HO

added to the cooled reaction vials, and the mistuaee stirred at 80°C in a microwave oven
(300 W) for a further 60 minutes. Water is addedh reaction, the mixture is extracted with
dichloromethane and the separated organic phaseashed with 1N hydrochloric acid and
saturated sodium chloride solution. The dichlordraae phase is dried over sodium sulphate, the

5 drying agent is filtered off and the solvent istiflisd off on a rotary evaporator. The residue is
then chromatographed on silica gel 60 using theilmghase dichloromethane/acetonitrile 10/1,
rinsing with dichloromethane/methanol 10/1. Theduw-containing fraction is concentrated to
dryness. Fine-purification by preparative RP-HPLIthg an acetonitrile/water mixture gives 1.4 g
of product (35% of theory).

10 H-NMR (400 MHz, DMSOds, dppn): 8.96 (t, 1H), 7.69 (d, 1H), 7.55-7.46 (m, 2HRF (d, 1H),
7.20 (d, 1H), 7.12 (d, 1H), 6.98 (d, 1H), 6.231(%), 4.86 (m, 1H), 4.32-4.17 (m, 3H), 3.97 (m,
2H), 3.92-3.84 (m, 1H), 3.62 (t, 2H), 2.01 (s, 3H).

LC-MS (method 6): R=2.31 min, 2.36 min
MS (ESlpos): m/z = 522 (M+H)
15 Example47A

(2-Fluoro-5-nitrobenzyl)(triphenyl)phosphonium briole

F NO,
+
P
Br

20 g (85.5 mmol) of the compound from Example 26A dissolved in 250 ml of anhydrous

toluene, and 22.4 g (85.5 mmol) of triphenylphosphare added. The solution is heated under
20 reflux for 16 h, resulting in the formation of aepipitate. The mixture is allowed to cool, and the

precipitate is filtered off. After washing with dig/l ether, the precipitate is dried under reduced

pressure. This gives 39 g (92% of theory) of theirée product.

'H-NMR (400 MHz, DMSO-g, dppm): & = 8.30-8.23 (m, 1H), 7.98-7.88 (m, 4H), 7.81-7(#Q
12H), 7.45 (t, 1H), 5.32 (d, 2H).



a O LC-MS (method 11): R., =1 80 min MS (ESIpos): ink = 531 (M-FFE) 1H-NMR(400MHz,DMSO-d6,
&ppm): 6 =9.0 (t, 1H), 8.3 (s, 1H), 7.7 (d, 1H), 7.55 (m, 2H), 7.45 (dd, 1H), 7.4 (dd, 1H), 7.2 (m, 2H),
6.3 (t, 1H), 4.85 (m, 1H), 4.2 (t, 1H), 3.9 (m, 1H), 365(t 2H) 3.55 (t, 2H), 2.95 (m, 2H), 2.8 (t, 2H),
2.75 (m, 2H), 2.0 (s, 3H). - \-IN
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Example 48A

1-Fluoro-4-nitro-2-[prop-1-en-1-yllbenzene

\

H,C

At 10°C, 5.99 g (32.7 mmol) sodium bis(trimethyfihmide are added dropwise to a solution of
13.5 g (27.3 mmol) of the compound from Example 4i@AL45 ml of dioxane. The mixture is
stirred at this temperature for 1 h. A solution2040 g (54.5 mmol) of acetaldehyde in 5 ml of
dioxane is then added, and the reaction is stateéRIT for 1 h. 400 ml of water are then added, the
mixture is extracted three times with dichloromethaand the combined organic phases are
washed twice with saturated aqueous sodium chli@atigion. After drying over sodium sulphate
and subsequent filtration, the solvent is removedeu reduced pressure. The product is purified
by chromatography on silica gel (mobile phase: @yekane/ethyl acetate = 40:1). This gives 5.2 g
(100% of theory) of the desired product as an E&mer mixture.

'H-NMR (400 MHz, DMSO-¢, dppm): 8 = 8.47-8.05 (m, 2H), 7.58-7.42 (m, 1H), 6.70-6(A%
2H), 1.90-1.78 (m, 3H).

GC-MS (method 10): R= 2.64 and 2.70 min

MS (ESlpos): m/z = 181 (M+H"

Example 49A

3-Methoxy-1-{4-nitro-2-[prop-1-en-1-yl]phenyl}pyrid-2(1H)-one
H,C—OQ 0

/ N NO

H,C

14.0g (111.9 mmol) of 3-methoxypyridin-2(1H)-onee adissolved in 350 ml of dimethyl
sulphoxide, 15.4 g (134.3 mmol) of potassium tettbkide are added and the suspension is stirred



H3C Example 6 19 g (38 mmol) of Example 25A are dissolved in 1000 ml of anhydrous
dichloromethane and cooled to -78C. At this temperature, 12.3 g (115 mmol) of 2,6-dimethylpyridine
and 16 g (57 mmol) of trifluoromethanesulphonic anhydride are added. The mixture is stirred at -78C
for 5 1.5 h, and 44 g (383 mmol) of trans-4-aminocyclo®&xanol, dissolved in 250 ml of
dichloromethane and 50 ml of N,N-dimethylformamide, are then added. Cooling is removed, the

mixture is stirrBd PR IATMEFHFEFaLiPe A% THW SR A SoilerirIsiheh raaReAuars e o the
pressure. Thereagitle g dissoieas imxaulittie metleartol 807¢ piitiée chibwipreparatatartl Ric Cas01gsa Using
gradient of ac itrile water, The product-containing fractions are comhined and copcentrated to
Cryness undert Lok T hLGEmoHE REREit SHBIR CiotabR Hachal SRR 5 ehigatee &
1H-NMR (400d+ed @IITIA) &ppimyageand 2xtractemwithifarmoethdre(aniag graan(elghasy i \eas(gd

1H), 7.10 §dd, J{d} e8GRt MateianB- S0l W @bt BlckBlutEN. Tha Qidricr dMethEhe D RAsS3 S them.
6H), 3.64-3.50 (m, 2H), 2.95-2.84 (m, 2H), 2.78-2.68 (m, 2:;_9 _
dried ovér sodium sulphate, the drying agent teriéd off and the solvent is removed completely

on a rotary evaporator. The residue gives, aftenystilization with tert-butyl methyl ether, 17.9 g
of product (45% of theory).

H-NMR (400 MHz, DMSOds, dppn): 8.50 (d, 0.75H), 8.17 (dd, 0.25H), 8.22-8.13 (i), 7.17

10 (d, 0.25H), 7.57 (d, 0.75H), 7.09 (dd, 1H), 6.98,(8.75H) 6.91 (d, 0.25H), 6.59 (m, 0.75H), 6.35-
6.23 (m, 1H), 6.09-5.85 (m, 1.25H), 3.78 (s, 2.25B{}5 (s, 0.75H), 1.81 (dd, 2.25H), 1.73 (dd,
0.75H).

LC-MS (method 3): R=2.75 min, 2.79 min
MS (ESlpos): m/z = 273 (M+H)

15 Example 50A
3-Hydroxy-1-{4-nitro-2-[prop-1-en-1-yl]phenyl}pyrid-2(1H)-one

HO O

17.8 g (50.6 mmol) of Example 49A are dissolved 300 ml of dichloromethane. 31.7 g

(126.5 mmol) of boron tribromide, dissolved in 10of dichloromethane, are added dropwise to
20 the ice-cooled solution, and the mixture is stireed°C for 1.5 hours. Ice is added to the stirred

reaction. The mixture is then dilutred with waterdasubsequently extracted repeatedly with

dichloromethane/methanol 10/1 and chloroform. Thenlmned organic phases are dried over

sodium sulphate, the drying agent is filtered afidahe solvent is distilled off on a rotary

evaporator. The residue gives, after recrystalbratvith tert-butyl methyl ether/dichloromethane
25 (10/1), 9.4 g of product (67% of theory).

'H-NMR (400 MHz, DMSO#ds, dppm): 9.43 (br. s, 1H), 8.50 (d, 0.75H), 8.27 (dd,5M}, 8.22-



2.52-2.41 (m, 1H), 1.98- 1.78 (m, 5H), 1.33-1.05 (m, 4H). 15 LC-MS (method 6): RE = 1 40 min MS
(ESlpos): ink = 602 (M+FE) Using the appropriate amine, the examples of the table below are
prepared analogously to Example 6. - 116 - Ex- ample Structure  Characterization 7 cc-)

5

10

15

20

-92 -

8.13 (m, 1H), 7.19 (d, 0.25H), 7.59 (d, 0.75H),9(8d, 1H), 6.85 (d, 0.75H) 6.81 (d, 0.25H), 6.58
(m, 0.75H), 6.31-6.19 (m, 1H), 6.11-5.85 (m, 1.25HB1 (dd, 2.25H), 1.73 (dd, 0.75H).

LC-MS (method 3): R=1.78 min
MS (ESlpos): m/z = 287 (M+H)

Example 51A

3-[(2-Methoxyethoxy)methoxy]-1-{4-nitro-2-[prop-1rel-yllphenyl}pyridin-2(1H)-one

15.0 g (48.9 mmol) of Example 504re dissolved in 700 ml of dichloromethane, an4 16.
(107 mmol) of 1,8-diazabicyclo[5.4.0Jundec-7-enee aadded. A solution of 100 ml of
dichloromethane and 10.4g (83.2 mmol) of 1-(chteethoxy)-2-methoxyethane is added
dropwise to the water-cooled mixture, and the nnixtig stirred at room temperature for 4 hours.
For work-up, the reaction solution is applied dileto silica gel 60 and chromatographed using a
mobile phase gradient of cyclohexane and ethyladed2/1— 1/2). This gives 9.6 g (43% of
theory) of product.

'H-NMR (400 MHz, DMSOdg, dppr): 8.50 (d, 0.5H), 8.27 (dd, 0.5H), 8.22-8.13 (rh])17.19
(d, 0.5H), 7.59 (d, 0.5H), 7.23-7.10 (m, 2H), 668, 0.5H) 6.85-6.25 (m, 1H), 6.60-5.85 (m,
1.5H), 5.28 (s, 1H), 5.23 (s, 1H), 3.75 (m, 2H¥&(m, 2H), 3.25 (s, 3H), 1.80 (dd, 1.5H), 1.72
(dd, 1.5H).

LC-MS (method 6): R=2.09 min

MS (ESlpos): m/z = 361 (M+H)



a LC-MS (method 6): R., = 1 41 min MS (ESIpos): ink = 573 (M-FFE) 1H-NMR(400MHz,DMSO-d6,
&ppm): 6 =9.0 (t, 1H), 7.7 (d, 1H), 7.45 (d, 1H), 7.35 (dd, 1H), 7.3 (dd, 1H), 7.25 (d, 1H), 7.2 (d, 1H),
7.1 (d, 1H), 6.2 (t, 1H), 4.85 (m, 1H), 4.25 (t,1H), 39(m1H) 3.75 (s, 3H), 3.65 (t, 2H), 3.5 (m, 4H),
2.4-2.6 (m, 6H), 2.4 (m, 2H). - It

Example 52A

1-(4-Amino-2-propylphenyl)-3-[(2-methoxyethoxy)metty]pyridin-2(1H)-one

/ N NH

2.9 g (7.0 mmol) of Example 51&re dissolved in a mixture of 56 ml of ethyl acetand 35 ml of

5 ethanol, and 2.2 g (35.0 mmol) of ammonium fornzatd a catalytic amount of 10% palladium on
carbon are added successively. The reaction redtat 80°C for 2 hours. For work-up, the cooled
suspension is filtered through silica gel 60, titerf cake is washed with ethanol and the filtiate
concentrated to dryness on a rotary evaporator.ré&sidue is dissolved in a mixture of 56 ml of
ethyl acetate and 35 ml of ethanol, and 2.2 g (8%rbl) of ammonium formate and a catalytic

10 amount of 10% palladium on carbon are added. Adtareaction time of 24 hours and at a
temperature of 80°C, the starting material is reducompletely. The cooled suspension is again
filtered through silica gel 60 eluting with ethapahd the solvent is removed completely on a

rotary evaporator. This gives 3.0 g of crude produc
LC-MS (method 6): R=1.73 min, 1.81 min

15  MS (ESlpos): m/z = 333 (M+H)
Example 53A

5-Chloro-N-({(5S)-3-[4-(3-hydroxy-2-oxopyridin-1(2yl)-3-propylphenyl]-2-oxo-1,3-oxazolidin-
5-yl}methyl)thiophene-2-carboxamide

HO 0]



H3c-o 8 CH /3 Hp-N 0)\--0 N a LC-MS (method 6): R., =1 40 min MS (ESIpos): ink = 531 (M-FFE)
1H-NMR(400MHz,DMSO-d6, &ppm): 6 = 9.0 (t, 1H), 7.7 (d, 1H), 7.45 (d, 1H), 7.35 (dd, 1H), 7.3 (dd,
1H), 7.25 (d, 1H), 7.2 (d, 1H), 7.1 (d, 1H), 6.2 (t, 1H), 4.85 (m, 1H), 4.25 (t,1H), 3.9 (m,1H), 3.75 (s,
3H), -94 -

3.0 g (9.0 mmol) of Example 52A are dissolved irb I8l of acetonitrile. 2.6 g (9.9 mmol) of
Example 1A are added to the ice-cooled solutiom, riixture is stirred for 10 min and 3.0 g
(13.5 mmol) of magnesium perchlorate are then addkttle at a time. The mixture is stirred at
room temperature overnight, and 4.4 g (27.1 mmdl)1d-carbonyl diimidazole and 0.1g
5 (0.9 mmol) of 4-dimethylaminopyridine are then adidafter 4 hours at 60°C, the suspension is
filtered, the filter residue is washed with acetold and the filtrate is concentrated to drynesso
rotary evaporator. The residue is taken up in etdopgdtate and extracted with 50 ml of 1N
hydrochloric acid, the aqueous acidic phase isaetd¢d repeatedly with ethyl acetate and the
combined organic phases are washed with saturatdidns chloride solution. The ethyl acetate
10 phase is then dried over sodium sulphate, the gygrent is filtered off and the solvent is removed
completely on a rotary evaporator. Fine-purificatidhy preparative RP-HPLC using an

acetonitrile/water mixture gives 1.1 g (19% of thgmf product.
LC-MS (method 11): R= 3.26 min
MS (ESlpos): m/z = 488 (M+H)

15 Example 54A

5-Chloro-N-{[(5S)-3-{4-[3-(2-chloroethoxy)-2-oxopidin-1(2H)-yl]-3-propylphenyl}-2-oxo-1,3-

oxazolidin-5-yllmethyl}thiophene-2-carboxamide

Cl
_\—O O]

241 mg (0.50 mmol) of Example 53A and 270 mg (1mal) of 1-chloro-2-iodoethane are
20 dissolved in 9 ml of N,N-dimethylformamide, and 1&g (0.90 mmol) of potassium carbonate are
added. The reaction is stirred at 60°C for 4 hokios.work-up, water is added to the suspension,
and the mixture is extracted with dichloromethambe separated organic phase is washed
successively with 1N hydrochloric acid and satutaedium chloride solution and then dried over
sodium chloride, the drying agent is filtered ofidahe solvent is removed completely on a rotary
25 evaporator. Drying of the residue under reducedsue gives 30 mg (12% of theory) of the

product.



3.65 (t, 2H), 2.4-2.6 (M, 4H), 2.1 (s, 6H). -4,

-05 -

LC-MS (method 6): R=2.36 min
MS (ESlpos): m/z = 550 (M+H)

Example 55A

1-(4-Amino-2-propylphenyl)-3-methoxypyridin-2(1H)e

7\ NH

27.0 g (87.7 mmol) of Example 49A are dissolved7D2 ml of ethyl acetate and 441 ml of
ethanol, 16.6 g (263 mmol) of ammonium formate ar@3 g (0.09 mmol) of palladium/carbon
(10%) are added and the mixture is stirred at 8@tCL6 h. Because of incomplete conversion,
5.5 g (87 mmol) of ammonium formate and 0.03 g 30vnol) of palladium/carbon (10%) are
10 added. After a further 16 h of stirring at 80°Ce thame amounts are added, and the mixture is
stirred at 80°C for 16 h. For work-up, the reactgmiution is brought to room temperature and
passed through a silica gel frit. The filter cakeniashed with ethanol, the filtrate is concentrated
under reduced pressure and the residue is chromagtoed on silica gel 60 using a gradient of
dichloromethane and methanol (1004 30/1). This gives 17.3 g of product; however, the
15 'H-NMR spectrum of this product still contains signéor the intermediate, which contains a
double bond. Accordingly, the impure material isstilved in 360 ml of ethyl acetate and 226 ml
of ethanol, 12.8 g (202 mmol) of ammonium formaid 8.072 g (0.07 mmol) of palladium/carbon
(10%) are added, and the mixture is stirred at 8016 h. After cooling, the mixture is filtered
through a silica gel frit, the filter cake is wadhaith ethanol and the filtrate is concentratedaind
20 reduced pressure. The residue is chromatographedsilma gel 60 using a gradient of
dichloromethane and methanol (106A110/1). This gives 8.35 g of product (47% of thgory

'H-NMR (400 MHz, DMSO¢s, dppn): 6.97 (dd, 1H), 6.85 (dd, 1H), 6.75 (d, 1H), 60 1H),
6.45 (dd, 1H), 6.15 (t, 1H), 5.22 (s, 2H) 3.713), 2.12 (t, 2H), 1.45-1.30 (m, 2H), 0.76 (t, 3H).

LC-MS (method 6): R=1.53 min
25 MS (ESIpos): m/z = 259 (M+H)

Example 56A



H3c-o  Example 9 5-Chloro-N-{
R5S)-3-{443-{2-[(2-hydroxyethyDaminc]ethy11-2-oxopyridin-1(2H)-y1]-3-(methoxymethyl)pheny11-2-o0
x0-1,3-oxazolidin-5-ylimethyllthiophene-2-carboxamide HO-\_ H3C -117- 14 g (27 mmol) of
Example 34A are dissolved in 660 ml of anhydrous dicBforomethane and cooled to -78C. At this
temperature, 8.7 g (81 mmo%of 2,6-dimethylpyridine and 13 g (46 mmol) of trifluoromethanesulphonic
anhydride are%&ggﬁ. AR RilA-G-meeoy ‘é”(:?@%”ﬂiﬂﬁ%@% BAMRYEIENEI AR Uddsd, after a
further 5 mm eneimgdsBMprethybiibiirenebziebsthmidstirred 5 at room temperature for 16 h. The
solvent is removed under reduced pressure, and the residue is dissolved in a little methanol and
purified by preparative HPLG, ysing a gra@'ent of acetonitgje and water. The product-containing
fractions are combined and céncentrateg/to dryness undeX\reduced pressure. Thigigives 11.1 g (73%

1.00 g (3.87 mmol) of Example 55A is dissolved 81%2ml of anhydrous acetonitrile, and 926 mg

5 (4.26 mmol) of Example 1A and 1.30 g (5.81 mmol)nmdgnesium perchlorate are added. The
mixture is stirred at room temperature for 3.5 %71g (9.68 mmol) of carbonyldiimidazole and
47 mg (0.38 mmol) of 4-dimethylaminopyridine arerthadded, and the mixture is stirred at 60°C
for 4 h and then at RT for 18 h. The mixture isntladuted with 300 ml of water and 150 ml of
ethyl acetate, and the aqueous phase is extraciesl Wwith 150 ml of ethyl acetate. The combined

10 organic phases are dried over sodium sulphate anceatrated under reduced pressure, and the
residue obtained is purified by chromatography ticasgel (dichloromethane/methanol 20:1).
This gives 1.81 g (92% of theory) of the desireadoict.

'H-NMR (400 MHz, DMSO¢s, dppm): & = 8.99 (t, 1H), 7.70 (d, 1H), 7.58-7.47 (m, 2HR&
7.15 (m, 2H), 7.04 (dd, 1H), 6.90 (dd, 1H), 6.28,(H), 4.91-4.81 (m, 1H), 4.23 (dd, 1H), 3.93-
15 3.85 (m, 1H), 3.74 (s, 3H), 3.62 (dd, 2H), 2.312(h, 2H), 1.50-1.36 (m, 2H), 0.78 (t, 3H).

HPLC (method 2): R= 4.19 min
MS (ESI pos, m/z) = 502 (M+H)

Example 57A

5-Chloro-N-({(5S)-3-[4-(3-hydroxy-2-oxopyridin-1(2yl)-3-propylphenyl]-2-oxo-1,3-oxazolidin-
20  5-yl}methyl)thiophene-2-carboxamide

HO @] @)
S
H,C ©



4.90-4.82 (m, 1H), 4.42 (t, 3.18 (s, 3H), 2.75-2.68 (m, LC-MS (method 6): R = 1 34 min MS (ESIpos):
ink =561 (M+FE)k 15 Example 10 5-Chloro-N-{
fi5S)-3-{4-13-{2-fitrans-4-hydroxycyclohexyfiaminolethyll-2-oxopyridin-1(2H)-y11-
3-(methoxymethyl)pheny11-2-oxo-1,3-oxazolidin-5-yllifethyllthiophene-2-carboxamide 900 mg (1 7
mmol) of Example 34A are dissolved in 42 ml of anhydrous dichloromethane and 20 cooled to -78C.

560 mg (5.2 n‘?n?&)go@?@-&i‘mg%wmeaﬁﬁg?rﬂﬁ?@"ﬁ?ﬂ'ﬁlﬁdﬁ'cﬁftﬁﬂn}f)ﬁjﬁf?ﬂétﬂiﬁﬁﬁﬂm%ﬁﬁe and
anhydride are addlet! t@nrBtize ntixbisadmptirsearat 28E0nid(ZBEbL) Lo 8.M Burwl)tabromide solution in

trans-4-aminogyclphexanol is added, cooling is_removed after 5 mm and th ixt is then stirred a
room temporeliE R T e 8 i S N e e R ol e T et
phase is sepapite® 6 felried ener thedianRsuliondtd, find bareind\oaddet trated mhabspdatestaqueous

pressure. g hedgsidy nlsdaliriataPsi) aidH eamstipaacs b Aafile diYeousl fhaBECRAEUPIE I el SRR &

gradient of acetonitrile and water. The product-containing fractions are combined and concentrated to

P . ( . .
dryness underfy ey PRmeiRNer ROdivRe 68ERIRPH A EhEBRH OrMRENFSSIMAY cZhfBRTy sodium
1H-NMR (400dHliblizg & BB Dedt dipproyeb so8i98 Qulbhdteledd 7268 6vatriiet 62-driteéd ubdlr séded

(dd, 1H), 7.35 (dd, 1H),-7.27 (d, 1H), 7. , 6.25 (1., 1H)..4.90-4 .82 (m, 1H), 4.44 (d, 1H),

2707 o Bshgis o T8 MRl bARab R T2 S0 e, 2,

2.36-2.27 (m, 2H), 1.84-1.72 (m, 4H), 1.19-1.06 (m, 2H), 1.03-0.91 (m, 2H). LC-MS (method 6): R =1

68 min MS (ESTSMRHH20-\E, MMEEe JoRRING THe HpfSropatd rind Hhed ER:(shphes. of B8 (able

below argprepged 20at0aoHIVI9) Exampia, HEs-somate) Svstde 1H), 4.91-4.81 (m, 1H), 4.23 (dd,
1H), 3.93-3.85 (m, 1H), 3.62 (dd, 2H), 2.35-2.86 RH), 1.50-1.36 (m, 2H), 0.78 (t, 3H).

HPLC (method 2): R= 4.21 min
MS (DCI): m/z = 488 (M+H)

Example 58A

15  5-Chloro-N-{[(5S)-3-{4-[3-(2-chloroethoxy)-2-oxopidin-1(2H)-yl]-3-propylphenyl}-2-oxo-1,3-

oxazolidin-5-yllmethyl}thiophene-2-carboxamide

CI—\_O S
— \)\/H N\ \

1.70 g (3.48 mmol) of Example 57A and 2.49 g (IWrol) of 1-bromo-2-chloroethane are
dissolved in 55 ml of 1-methyl-2-pyrrolidone. 2.8{6.96 mmol) of caesium carbonate are added
20 to the solution, and the mixture is stirred at 663€2 hours. 500 ml of water, 100 ml of saturated
aqueous sodium chloride solution and 200 ml ofltatyl methyl ether and 200 ml of ethyl acetate
are then added. After phase separation, the aquetase is extracted twice with 200 ml of ethyl
acetate. The combined organic phases are washeessuely with 1N sodium hydroxide solution
and saturated sodium chloride solution and theeddover sodium sulphate, the drying agent is
25 filtered off and the solvent is removed completetya rotary evaporator. The residue is purified

by chromatography on silica gel (dichloromethareabl 40:1). This gives 1.78 g (85% of



Characterization 11 o0 0 a LC-MS (method 11): R., =1 94 min MS (ESIpos): rn/z = 557 (M+FE)
1H-NMR(400MHz,DMSO-d6, &ppm): 6 = 9.0 (t, 1H), 7.7 (m, 2H), 7.6 (m, 1H), 7.4 (dd, 1H), 7.35 (dd,
1H), 7.25 (d, 1H), 7.2 (d, 1H), 6.25 (t, 1H), 4.85 (m, 1H), 4.2 (m, 2H), 4.1 (d, 1H), 3.9 (m, 1H), 3.6 (t,
2H), 3.3 (m, 2H), 3.2 (s, 3H), 2.8 (m, 2H), 2.1 (m, 2H); 8%5 (m, 2H), 0.2 (m, 2H).
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theory) of the desired product.

H-NMR (400 MHz, DMSOd,, dppm): & = 8.99 (t, 1H), 7.70 (d, 1H), 7.56-7.47 (m, 2HRF
7.13 (m, 2H), 7.12 (dd, 1H), 6.99 (dd, 1H), 6.28,(@H), 4.91-4.82 (m, 1H), 4.30-4.14 (m, 1H),
3.98-3.85 (m, 1H), 3.61 (dd, 2H), 2.35-2.26 (m, 218 (t, 2H), 1.95-1.85 (m, 2H), 1.50-1.36 (m,
2H), 0.78 (t, 3H).

HPLC (method 2): R= 4.44 min
MS (ESlpos): m/z = 550 (M+H)

Example 59A
3-Bromo-1-(2,6-dimethyl-4-nitrophenyl)pyridin-2(1téhe

Br o) H,C

/ N NO

H,C

2.81 g (16.1 mmol) of 3-bromopyridin-2{)-one (O. S. Tee, M. Paveni, Am. Chem. Sot982,
104, 4142-4146.) are dissolved in 100 ml of DMF. Thietare is cooled to 0°C, and 2.71 g (24.2
mmol) of potassium tert-butoxide are added. Thebath is removed, and the mixture is stirred at
room temperature for 30 min. 3.00 g (17.7 mmol)letuoro-2,5-dimethyl-4-nitrobenzene are
added, and the mixture is stirred at 80°C for 1&th100°C for 36 h and at 120°C for 18 h. The
mixture is then added to water and extracted thinees with ethyl acetate. The combined organic
phases are dried over sodium sulphate. The reg&dparified by chromatography on silica gel

(cyclohexanel/ethyl acetate 4:1). This gives 2.038%6 of theory) of the desired compound.

'H-NMR (400 MHz, DMSO#ds, dppm): & = 8.19 (s, 2H), 8.14 (dd, 1H), 7.62 (dd, 1H), 6(43
1H), 2.11 (s, 6H).

HPLC (method 1): R= 4.13 min.
MS (ESlposm/2: 323 (M+HY).

Alternative synthesis:

150 g (750 mmol) of 3-bromopyridin-A}-one (O. S. Tee, M. Pavend. Am. Chem. S0&982,
104, 4142-4146.) and 207 g (1.50 mol) of potassiunba@aate are dissolved in 2.9 | of dimethyl
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sulphoxide and heated to 120°C. At this temperaturgolution of 317 g (750 mmol) of 1-fluoro-
2,5-dimethyl-4-nitrobenzene in 700 ml of dimethylghoxide is added dropwise over a period of
60 min, and the mixture is stirred at 120°C for B.%After cooling, the reaction solution is stirred
into a water/hydrochloric acid mixture. The mixtuseextracted with ethyl acetate, the phases are
separated and the aqueous phase is once moretedtraith ethyl acetate. The combined organic
phases are then washed with water. The phasegpaeated, and the organic phase is dried over
sodium sulphate. After concentration under redupedssure, the residue is purified by
chromatography on silica gel (dichloromethane, teémyl acetate/dichloromethane 1:20). The
product-containing fractions are combined, the esols are removed and the residue is triturated
with diethyl ether. This gives 112 g (46% of théarfthe desired compound.

'H-NMR (400 MHz, DMSO#ds, dppm): & = 8.19 (s, 2H), 8.14 (dd, 1H), 7.62 (dd, 1H), 6(43
1H), 2.11 (s, 6H).

HPLC (method 13): R= 1.59 min.
MS (ESlposm/2: 323 (M+HY).

Example 60A

1-(2,6-Dimethyl-4-nitrophenyl)-3-vinylpyridin-2(1Hyne
H,C—= oH,G

/ N NO

H,C

2.00 g (6.19 mmol) of the compound from Example 5&& dissolved in 31 ml of anhydrous
dioxane, and 2.36 g (7.42 mmol) of tributylvinyland 143 mg (0.124 mmol) of tetrakis(triphenyl-
phosphine)palladium are added and the mixturan®dtat 100°C for 5 h. The mixture is allowed
to cool and filtered through kieselguhr. The fileake is washed three times with ethyl acetate,
and the combined filtrates are concentrated to esyrunder reduced pressure. The residue is
purified by chromatography on silica gel (cyclohes&ethyl acetate 4:1). This gives 846 mg (51%
of theory) of the desired product.

'H-NMR (400 MHz, DMSO-¢, dppn): & = 8.17 (s, 2H), 7.78 (dd, 1H), 7.48 (dd, 1H), 6(a@8,
1H), 6.48 (dd, 1H), 6.14 (dd, 1H), 5.33 (dd, IHL®(s, 6H).

HPLC (method 1): R= 4.25 min



12 0)\--oN\.)......... H N 0 a LC-MS (method 11): RE= 1 86 min MS (ESIpos): rn/z = 517 (M+FE)k

1H-NMR(400MHz,DMSO-d6, &ppm): 6 = 9.0 (t, 1H), 7.7 (m, 2H), 7.6 (m, 1H), 7.4 (m, 2H), 7.25 (d,

1H), 7.2 (d, 1H), 6.25 (t, 1H), 4.85 (m, 1H), 4.2 (m, 2H), 4.1 (d, 1H), 3.9 (m, 1H), 3.6 (t, 2H), 3.2 (s,
100 -

3H), 2.8
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MS (ESlIpos): m/z = 271 (M+H)

Alternative synthesis:

132 g (408 mmol) of the compound from Example 58Refnative synthesis) are dissolved in
1.27 | of anhydrous dioxane, 136 g (428 mmol) dfutylvinyltin and 9.44 g (8.17 mmol) of
tetrakis(triphenylphosphine)palladium are added tnedmxiture is stirred at 100°C for 4 h. The
mixture is allowed to cool and filtered throughdeééguhr. The mixture is concentrated to dryness
under reduced pressure. The residue is dissolveddigmloromethane and purified by
chromatography on silica gel (petroleum ether/ettedtate 9:1, then 8:2, then 7:3). The product-
containing fractions are combined, the solventsrareoved and the residue is triturated with

petroleum ether/diethyl ether (10:1). This giveg835% of theory) of the desired product.

'H-NMR (400 MHz, DMSO-¢, dppn): & = 8.17 (s, 2H), 7.78 (dd, 1H), 7.48 (dd, 1H), 6(@8,
1H), 6.48 (dd, 1H), 6.14 (dd, 1H), 5.33 (dd, 1HL®(s, 6H).

HPLC (method 13): R=1.70 min
MS (ESlIpos): m/z = 271 (M+H)

Example 61A
1-(2,6-Dimethyl-4-nitrophenyl)-3-(2-hydroxyethyl)pglin-2(1H)-one

HO
@] H,C

With ice-cooling, a solution of 902 mg (7.40 mmof) 9-borabicyclo[3.3.1]Jnonane in 14.8 ml
tetrahydrofuran is added to 800 mg (2.96 mmolhefcompound from Example 60A. The mixture
is stirred at room temperature for 3 h and therambto 0°C, and an aqueous solution of 591 mg
(14.8 mmol) of sodium hydroxide is added over a@queof 15 min. 2.60 ml of a 30% strength
hydrogen peroxide solution are added such thatehmperature does not exceed 30°C. After the
addition has ended, the mixture is stirred at GC30 min. With ice-cooling, a solution of 8.73 g
(32.6 mol) of sodium bisulphite in 12 ml of waterddded to the reaction mixture. The mixture is
diluted with 50 ml of ethyl acetate, the organicaph is removed and the aqueous phase is

extracted twice with ethyl acetate. The combineaghnic phases are washed with saturated sodium
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chloride solution, dried over sodium sulphate andperated to dryness under reduced pressure.
The residue is purified by chromatography on sitieh(cyclohexane/ethyl acetate 1:2). This gives
765 mg (89% of theory) of the desired product.

'H-NMR (400 MHz, DMSO-¢, dppn): & = 8.15 (s, 2H), 7.46 (dd, 1H), 7.35 (dd, 1H), 6(ad,
1H), 4.62 (dd, 1H), 4.25 (d, 1H), 2.62 (dd, 2HD&(s, 6H).

HPLC (method 1): R= 3.59 min
MS (ESlpos): m/z = 289 (M+H)

Alternative synthesis:

With ice-cooling, 1.15 | (575 mmol) of a 0.5 molsolution of 9-borabicyclo[3.3.1]nonane in
tetrahydrofuran are added to 70.7 g (262 mmolhefdompound from Example 60A (alternative
synthesis) such that the internal temperature doeexceed 10-15°C. The mixture is then warmed
to RT and stirred at room temperature for 1.5 he Tiixture is then cooled and, at 0°C-5°C, 653
ml (1.31 mol) of a 2-molar aqueous solution of siadihydroxide are added. The mixture is stirred
briefly, and 296 g (2.51 mol) of a 30% strength togebn peroxide solution are then added such
that the temperature does not exceed 30°C and rduiefall below 25°C. After the addition has
ended, the mixture is stirred for another 30 mirat®Y and ethyl acetate are added to the reaction
mixture. After phase separation, the aqueous pisasece more extracted with ethyl acetate. The
combined organic phases are washed with an aqusmism bisulphite solution. The organic
phase is removed and evaporated to dryness undiece®@ pressure. The residue is dissolved in
dichloromethane and purified by chromatographyibcasgel (cyclohexane/ethyl acetate 1:2, then
ethyl acetate). This gives 66.5 g (88% of theofythe desired product.

H-NMR (400 MHz, CDC}, dppn): 3 = 8.07 (s, 2H), 7.43 (dd, 1H), 6.98 (ddd, 1H) 85(&d, 1H),
3.88 (ddd, 2H), 3.55 (dd, 1H), 2.89 (dd, 2H), A496H).

HPLC (method 14): R= 0.83 min

MS (ESlpos): m/z = 289 (M+H)



Characterization (m, 2H), 2.55 (m, 2H). 13 H3S ci LC-MS (method 11): R., =1 69 min MS
(ESlpos): ink = 600 (M-FFE)k 1H-NMR(400MHz,DMSO-d6, &ppm): 6 = 9.0 (t, 1H), 7.7 (m, 2H), 7.6 (m,
1H), 7.4 (dd, 1H), 7.35 (dd, 1H), 7.25 (d, 1H), 7.2 (d, 1H), 6.25 (t, 1H), 4.85 (m, 1H), 4.2 (m, 2H), 4.1
(d, 1H), 3.9 (m, 1H), 3.6 (t, 2H), 3.2 (s, 3H), 2.2-2.8 (M142H), 2.15 (s, 3H).

Example 62A

3-(2-{[tert-Butyl(diphenyl)silylJoxy}ethyl)-1-(2,6dimethyl-4-nitrophenyl)pyridin-2(1H)-one

H,C
H;%—Si—o
H,C 0 H,C
7\ NO,
H,C

760 mg (2.64 mmol) of the compound from Example @8 0.55 ml (3.9 mmol) of triethylamine

5 are dissolved in 7 ml of anhydrous N,N-dimethylfarmde. 16 mg (0.13 mmol) of
4-dimethylaminopyridine and 1.09 g (3.95 mmol) eftfbutyl(chloro)diphenylsilane are added,
and the mixture is stirred at RT for 2 h. The migtus then added to water and, after phase
separation, extracted three times with ethyl aeetdihe combined organic phases are washed
twice with water, dried over sodium sulphate, fdig, and evaporated under reduced pressure. The

10 residue is purified by chromatography on silica (@gtlohexane/ethyl acetate 5:1). This gives 971
mg (58% of theory) of the desired product.

HPLC (method 2): R=5.97 min
MS (ESlpos): m/z = 527 (M+H)

Alternative synthesis:

15 100 g (346 mmol) of the compound from Example 6lftefnative synthesis) and 30.7 g
(450 mmol) of imidazole are dissolved in 1 | of gdious N,N-dimethylformamide. A solution of
117 g (416 mmol) of tert-butyl(chloro)diphenylsiann 150 ml of N,N-dimethylformamide is
added dropwise, and the mixture is stirred at RT3fth. Water and ethyl acetate are then added,
the phases are separated and the organic phassheavwith water, dried over sodium sulphate,

20 filtered and evaporated under reduced pressure. rEselue is triturated with petroleum
ether/diethyl ether (10:1). After filtration, thesidue is washed with petroleum ether and then air-
dried. This gives 150 g (82% of theory) of the dasiproduct.

'H-NMR (400 MHz, CDC}, dppn): & = 8.04 (s, 2H), 7.68-7.62 (m, 4H), 7.46-7.33 (iH),76.92
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(dd, 1H), 6.30 (dd, 1H), 3.95 (dd, 2H), 2.86 (@H), 2.16 (s, 6H), 1.02 (s, 9H).
HPLC (method 13): R= 2.98 min

MS (ESlIpos): m/z = 527 (M+H)

Example 63A

1-(4-Amino-2,6-dimethylphenyl)-3-(2-{[tert-butyl(dhenyl)silyllJoxy}ethyl)pyridin-2(1H)-one

H,C
ch%—Si—o
H,C o HG
7\ NH,
H,C

970 mg (1.84 mmol) of the compound from Example &2@ dissolved in 20 ml of THF. 200 mg
of palladium on carbon are then added, and theumgixts hydrogenated at RT in a hydrogen
atmosphere under atmospheric pressure. The miguhen filtered through kieselguhr, the filter
cake is washed three times with THF and the fétrest freed from the solvent. The reaction

product (1.00 g) is reacted further without furtperification.
HPLC (method 2): R= 4.99 min
MS (ESlpos): m/z = 497 (M+H)

Alternative synthesis:

143 g (271 mmol) of the compound from Example 62Refnative synthesis) are dissolved in
1.43 1| of tetrahydrofuran and flushed with argof.dlLof palladium on carbon (50%, moistened
with water) are added, and the mixture is then dgeilnated at RT in a hydrogen atmosphere under
atmospheric pressure. The mixture is then filtetedugh kieselguhr, the filter cake is washed
with tetrahydrofuran and the filtrate is freed frdhe solvent. The reaction product (134 g) is

reacted further without further purification.

HPLC (method 6): R= 3.11 min
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MS (ESlpos): m/z = 497 (M+H)

Example 64A

N-[((5S)-3-{4-[3-(2-{[tert-Butyl(diphenyl)silyllJoxylethyl)-2-oxopyridin-1(2H)-yl]-3,5-dimethyl-
phenyl}-2-0x0-1,3-oxazolidin-5-yl)methyl]-5-chlodoiophene-2-carboxamide

H,C

3
H;:%—Si—
H,C

O
9] H30 o)
>\\ Cl
@]
/ N N\)\/H S \
H.C
3 0

800 mg (1.61 mmol) of the compound from Example @8A dissolved in 15 ml of anhydrous
acetonitrile, and 385 g (1.77 mmol) of the compoénoth Example 1A and 539 mg (2.41 mmol)

of magnesium perchlorate are added. The mixtuséri®d at room temeprature for 5.5 h. 652 mg
(4.03 mmol) of 1,1-carbonyldiimidazole and 19 mgl@mmol) of N,N-dimethylaminopyridine
are then added, and the mixture is heated at rédlut8 h. The mixture is allowed to cool and
added to 100 ml of water and 100 ml of ethyl aeetafter phase separation, the aqueous phase is
extracted twice with ethyl acetate and the combioeganic phases are dried over sodium
sulphate. After filtration, the mixture is evap@atio dryness under reduced pressure. The residue
is purified by chromatography on silica gel (cy@ahne/ethyl acetate 1:2). This gives 664 mg
(55% of theory) of the desired product.

'H-NMR (400 MHz, DMSO-d, dppm): & = 8.99 (t, 1H), 7.70 (d, 1H), 7.63-7.45 (m, 4H}&
7.31 (m, 9H), 7.28 (dd, 1H), 7.20 (d, 1H), 6.321¢H), 4.90-4.81 (m, 1H), 4.22 (dd, 1H), 3.89-3.82
(m, 3H), 3.62 (t, 2H), 2.76 (dd, 2H), 1.94 (s, 6BL5 (s, OH).

HPLC (method 2): R=5.92 min
MS (ESlpos): m/z = 740 (M+H)

Alternative synthesis:

102 g (171 mmol) of the compound from Example 68Adissolved in 1.45 | of dichloromethane,
and 44.7 ml (257 mmol) of N,N-diisopropylethylamiae added. A solution of 37.1 g (205 mmol)



14 H3C-N CH /3d. aLC-MS (method 11): R., =191 min MS (ESIpos): ink = 545 (M-FFE)
1H-NMR(400MHz,DMSO-d6, &ppm): 6 = 9.0 (t, 1H), 7.7 (m, 2H), 7.6 (m, 1H), 7.4 (m, 2H), 7.25 (d,
1H), 7.2 (d, 1H), 6.25 (t, 1H), 4.85 (m, 1H), 4.2 (m, 2H) 41(d 1H), 3.9 (m, 1H), 3.6 (t, 2H), 3.2 (s,
3H), 2.3- 2.7 (m, 4H), 2.15 (s, 6H).

10

15

20

of 5-chlorothiophene-2-carbonyl chloride in a éttlichloromethane is slowly added dropwise, and
the mixture is stirred at room temperature for dwair. Water is then added, the phases are
separated and the organic phase is dried over rmodidphate. After filtration, the filtrate is
evaporated to dryness under reduced pressure. 8idue is reacted further without further

purification.
HPLC (method 6): R= 3.33 min
MS (ESlpos): m/z = 740 (M+H)

Example 65A

5-Chloro-N-[((5S)-3-{4-[3-(2-hydroxyethyl)-2-oxopidin-1(2H)-yl]-3,5-dimethylphenyl}-2-oxo-

1,3-oxazolidin-5-yl)methyl]thiophene-2-carboxamide

7\

NS
@)
660 mg (0.891 mmol) of the compound from Examplé @4e dissolved in 20 ml of THF, and
512 mg (1.96 mmol) of tetrabutylammonium fluoridee aadded. After 1 h, the mixture is
concentrated to dryness under reduced pressurereBidue is purified by chromatography on

silica gel (dichloromethane/methanol 10:1; 1% ky#amine). This gives 396 mg (85% of theory)

of the desired product.

'H-NMR (400 MHz, DMSO-¢, dppm): & = 8.98 (t, 1H), 7.69 (d, 1H), 7.42 (dd, 1H), 7(88 1H),
7.25 (dd, 1H), 7.19 (d, 1H), 6.29 (t, 1H), 4.90%(@n, 1H), 4.60 (t, 1H), 4.20 (t, 1H), 3.86 (dd,
1H), 3.64-3.52 (m, 4H), 2.62 (t, 2H), 1.95 (s, 6H).

HPLC (method 1): R= 3.92 min
MS (ESlpos): m/z = 502 (M+H)

Alternative synthesis:

157 g (174 mmol) of the compound from Example 64Refnative synthesis) are dissolved in
1.44 | of dichloromethane. At 15-20°C, 453 ml (5:88l) of concentrated hydrochloric acid are
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0 )\--ca a LC-MS (method 11): R., = 1 87 min MS (ESIpos): ink = 587 (M-FFE)

1H-NMR(400MHz,DMSO-d6, &ppm): 6 = 9.0 (t, 1H), 7.7 (m, 2H), 7.6 (m, 1H), 7.4 (dd, 1H), 7.35 (dd,
1H), 7.25 (d, 1H), 7.2 (d, 1H), 6.25 (t, 1H), 4.85 (m, 1H), 4.2 (m, 2H), 4.1 (d, 1H), 3.9 (m, 1H), 3.6 (t,
-106 -
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added dropwise, and the mixture is stirred at reemperature for 1 h. The phases are separated,
the organic phase is discarded. The aqueous plsaseashed twice with dichloromethane.
Dichloromethane is then added to the aqueous phasethe mixture is adjusted with cooling to
pH = 10 using 1:1 dilute aqueous sodium hydroxioleiteon. The phases are separated, and the
organic phase is washed twice with water and thiexd dver sodium sulphate. After filtration, the
filtrate is concentrated to dryness under redugedsure. The residue is triturated with acetone,
cooled to 10°C, filtered off at this temperaturel avashed with cold acetone. Drying gives 75 g
(85% of theory) of the desired product.

'H-NMR (400 MHz, DMSO-g, dppm): & = 8.98 (t, 1H), 7.69 (d, 1H), 7.42 (dd, 1H), 7438 (m,
2H), 7.25 (dd, 1H), 7.19 (d, 1H), 6.29 (t, 1H), @481 (m, 1H), 4.60 (t, 1H), 4.20 (t, 1H), 3.86
(dd, 1H), 3.64-3.52 (m, 4H), 2.62 (t, 2H), 1.95qHl).

HPLC (method 6): R= 1.93 min
MS (ESlpos): m/z = 502 (M+H)
Example 66A

2-[(2R)-3-({4-[3-(2-{[tert-Butyl(diphenyl)silylJoxyethyl)-2-oxopyridin-1(2H)-yl]-3,5-dimethyl-
phenyllamino)-2-hydroxypropyl]-1H-isoindole-1,3(2idjone

H,C
H,C Si—Q
H,C OH,C
o)
/ H  OH
N N
— N
H,C 0

65 g (131 mmol) of the compound from Example 63kefaative synthesis) are dissolved in 1.3 |
of acetonitrile, and 27.9 g (137 mmol) of (S)-epolthalimide and 43.8 g (196 mmol) of
magnesium perchlorate are added. The mixtureriedtat room temperature for 15 h. Water and
dichloromethane are then added, the phases areatspand the organic phase is dried over
sodium sulphate. After filtration, the mixture igaporated to dryness under reduced pressure. The

residue is reacted further without further purifica.
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HPLC (method 14): R=1.73 min
MS (ESlpos): m/z = 701 (M+H)

Example 67A

2-{[(5S)-3-{4-[3-(2-{[tert-Butyl(diphenyl)silylJoxy}ethyl)-2-oxopyridin-1(2H)-yl]-3,5-dimethyl-
phenyl}-2-0x0-1,3-oxazolidin-5-yl[methyl}-1H-isoirme-1,3(2H)-dione

H,C
H,C Si—Q
H,C OH.C Q
g ©
/ ®
N N
— N
H,C o

190 g (204 mmol) of the compound from Example 66& dissolved in 1.01 | of toluene. 66.0 g
(407 mmol) of 1,1’-carbonyldiimidazole are then addand the mixture is heated at reflux for one
hour. The mixture is then cooled to room tempeggtand water and dichloromethane are added.
The phases are separated and the organic phasedsder sodium sulphate. After filtration, the
mixture is evaporated to dryness under reducedspresThe residue is triturated with methanol,
and the solid which remains is filtered off and ke with methanol. This gives 130 g (87% of
theory) of the desired product.

'H-NMR (400 MHz, DMSO-¢, dppn): & = 7.99-7.82 (m, 4H), 7.65-7.56 (m, 4H), 7.48-7(28
10H), 6.32 (t, 1H), 5.03-4.93 (m, 1H), 4.24 (dd,)1K4.00 (dd, 1H), 3.97-3.88 (m, 2H), 3.85 (t,
2H), 2.76 (t, 2H), 1.94 (s, 6H), 0.95 (s, 9H).

HPLC (method 14): R= 1.74 min
MS (ESlIpos): m/z = 726 (M+H)
Example 68A

1-{4-[(5S)-5-(Aminomethyl)-2-ox0-1,3-0xazolidin-3}y2,6-dimethylphenyl}-3-(2-{[tert-butyl-
(diphenyl)silylloxy}ethyl)pyridin-2(1H)-one



zH3c - 120 - Ex- ample Structure Characterization 3.55 (m, 4H), 3.2 (s, 3H), 2.3-2.8 (m, 8H).

16 HO
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- 108 -

H,C

Hsc%—Si—o
H,C

OH.C Q
H,C

3

130 g (179 mmol) of the compound from Example 67&dissolved in 650 ml of ethanol, 193 mi
(2.68 mol) of a 40% strength aqueous methanamili@o are added and the mixture is heated at
50-55°C for one hour. After cooling to room tempara, water and dichloromethane are added,
the phases are separated and the organic phasedsoder sodium sulphate. After filtration, the
mixture is evaporated to dryness under reducedspresThe residue (117 g, 89% of theory) is

reacted further without further purification.
HPLC (method 6): R= 2.05 min

MS (ESlpos): m/z = 597 (M+H)

Example 69A

1-(2,6-Dimethyl-4-nitrophenyl)-3-methoxypyridin-2¢)-one

AN
Z
Z
O

At 0°C, 452 mg (4.03 mmol) of potassium tert-butiexiare added to 336 mg (2.69 mmol) of
3-methoxypyridinone in 10 ml of DMF, and the mixus stirred at room temperature for 30 min.
500 mg (2.96 mmol) of 1-fluoro-2,5-dimethyl-4-nienzene are added, and the mixture is stirred
at 80°C. After 22 h, the mixture is heated at 12@f(@ stirred for a further 20 h. The mixture is
then cooled and added to 100 ml of water and 1%fhdaturated aqueous sodium chloride
solution. The mixture is extracted three times vittheach case 300 ml of ethyl acetate, and the
combined organic phases are dried over sodium atdpAfter filtration, the solvents are removed

under reduced pressure and the residue is puribgd chromatography on silica gel



\Th_H N a LC-MS (method 11): R., =1 89 min MS (ESIpos): ink = 575 (M-FFE)
1H-NMR(400MHz,DMSO-d6, &ppm): 6 = 9.0 (t, 1H), 7.7 (m, 2H), 7.6 (m, 1H), 7.4 (dd, 1H), 7.35 (dd,
11), 7.25(d, 1H), 7.2 (d, 1H), 6.25 (t, 1H), 4.85 (m, 1H), 4.2 (m, 2H), 4.1 (d, 1H), 3.9 (m, 1H), 3.6 (t,
2H), 3.45 (t, 2H), 3.2 (s, 3H), 2.7 (t, 2H), 2.4-2.6 (m, BHP9-5 (m, 2H). - H30 lik O 17 HO

10

15

20

(cyclohexanel/ethyl acetate 1:1). This gives 3835290 of theory) of the desired compound.

H-NMR (300 MHz, DMSO¢ds dppn): & = 8.16 (s, 2H), 7.04 (dd, 1H), 6.97 (dd, 1H), 6(a8,
1H), 3.77 (s, 3H), 2.08 (s, 6H).

HPLC (method 1): R= 2.84 min.
MS (DCI,m/2: 275 (M+HY.

Example 70A

1-(4-Amino-2,6-dimethylphenyl)-3-methoxypyridin-24}-one

H,C—O OH,C

/ N NH

H,C

2.05 g (7.47 mmol) of the compound from Example @94 dissolved in 70 ml of ethyl acetate
and 70 ml of ethanol, 2.35 g (37.4 mmol) of ammanitormate and 0.39 g (0.37 mmol) of
palladium/carbon (10%) are added and the mixturstirsed at 80°C for 2 h. For work-up, the
reaction solution is brought to room temperature passed through a silica gel frit. The filter cake
iIs washed with ethanol and the filtrate is concaett under reduced pressure. The reaction

product (1.65 g) is reacted without further pusation.

'H-NMR (300 MHz, DMSOds, dppn): & = 6.93-6.83 (m, 2H), 6.33 (s, 2H), 6.19 (dd, 1512
(br.s, 2H), 3.72 (s, 3H), 1.78 (s, 6H).

LC-MS (method 1): R= 2.90 min.
MS (DCI, m/2: 245 (M+HY..
Example 71A

5-Chloro-N-({(5S)-3-[4-(3-methoxy-2-oxopyridin-1(9H1)-3,5-dimethylphenyl]-2-oxo-1,3-

oxazolidin-5-yl}methyl)thiophene-2-carboxamide



a LC-MS (method 11): R., = 1 89 min MS (ESIpos): ink = 601 (M-FFE) 1H-NMR(400MHz,DMSO-d6,
&ppm): 6 =9.0 (t, 1H), 7.7 (m, 2H), 7.6 (m, 1H), 7.4 (dd, 1H), 7.35 (dd, 1H), 7.25 (d, 1H), 7.2 (d, 1H),
6.25 (t, 1H), 4.85 (m, 1H), 4.2 (m, 2H), 41(d, 1H), 3.9 (m, 1H), 3.6 (t, 2H), 3.45 (m,1H), 3.2 (s, 3H), 2.7
(m, 2H), 2.3-2.6 (M, 4H), 2.0 (t, 2H), 1.7 (m, 2H), 1.3 (FHL2H).

10

15

20

H,C—Q  OH.C ol
/ >ko cl
g NEAa
N
H3C

O

544 mg (2.50 mmol) of the compound from Example d#& added to a solution of 555 mg
(2.27 mmol) of the compound from Example 70A inr@Bof acetonitrile. 761 mg (3.41 mmol) of
magnesium perchlorate are added, and the suspeissiben stirred at RT for 5.5 h. 736 mg
(4.54 mmol) of 1,1’-carbonyldiimidazole and 28 n@§23 mmol) of DMAP are then added, and
the mixture is heated at 60°C. After 18 h, ano2f2mg (0.23 mmol) of DMAP are added. After
2 h at 70°C, the mixture is cooled and diluted wit®0 ml of water. The aqueous phase is
extracted three times with in each case 100 mtiofl @cetate, and the combined organic phases
are dried over sodium sulphate. After filtratiome fiiltrate is freed from the solvent and the rasid

is purified by chromatography on silica gel (diglolmethane/ethanol 20:1). Removal of the
solvents gives 840 mg (69% of theory) of the delspeduct.

H-NMR 300 MHz, DMSO¢s, dppm): & = 8.98 (t, 1H), 7.69 (d, 1H), 7.42-7.32 (m, 2H), 7(2d,
1H), 7.00-6.88 (m, 2H), 6.28 (dd, 1H), 4.91-4.8Q (rH), 4.20 (dd, 1H), 3.90-3.82 (m, 1H), 3.75
(s, 3H), 3.60 (dd, 2H), 1.95 (s, 6H).

HPLC (method 14): R= 1.02 min.
MS (ESlposm/2: 488 (M+H).
Example 72A

5-Chloro-N-({(5S)-3-[4-(3-hydroxy-2-oxopyridin-1(2yl)-3,5-dimethylphenyl]-2-oxo-1,3-

oxazolidin-5-yl}methyl)thiophene-2-carboxamide

HO OH,C 0
>\\ Cl
2 i 0
H.C
3 O

830 mg (1.70 mmol) of the compound from Example A dissolved in 50 ml of anhydrous
dichloromethane and cooled to -78°C. At this terapee, 3.40 ml (3.40 mmol) of a 1 normal

boron tribromide solution in dichloromethane areledi dropwise such that the temperature does



- NiHJZj zH3C Example 18 5-Chloro-N-{ [(5S)-3-{4-13-{
3-[(trans-4-hydroxycyclohexyl)amincdpropyl1-2-oxopyridin-1(2H)- y1]-3 -methylpheny11-2-oxo0-1,3
-oxazolidin-5-ylimethyllthiophene-2-carboxamide 92.4 mg (0.18 mmol) of Example 38A are dissolved
in 4.5 ml of anhydrous dichloromethane and cooled tol¥8€, and 67 mg (0.55 mmol) of

2,6- dlmethylpyrldlne and 78 mg a( 28 mmol), of 5 trifluoromethanesulphonic anhydride are added. After
1 h at -78C, 108163 @F 26 mdINBIMXIER-SntiHeRY @bneha hra dben %d%]yr{af.&%m?@dksnb%e
mixture is stirrexdat foons nempematunerfqreYé’nhTeNrﬁerwimﬁnmefLmﬁamw@cﬁ meathanﬂhtﬁteaquvetwe $odium
stirred for 5 mlbn a d th solvept |s toffn reflnoved und r re gu% sure. The restldéu? eIBlurlfled Wth

onate_ solt eparg ase is extr
preparative H ol using a gra fent Sivitrite %n Dve reng uoromet%anesu onic acid in

water. This givBeMi@oBivaNE7Ref the ag)bihes elssiisy mmmaewim\/ﬁatmmmlwg@me

&ppm)i8§8%%|&E1&Hhr?e§%\?e?%&ahrﬁ'§hlg héfe (diitkFéh Za?&po?ﬁ@d(% edstinde?Gdiuceliorésstre.
(d, 1H), 7.20 (d lH) 63q§dd 1H), 4.92-4.78 (m, 1H), 4d§5fd 1H), 4,00-3.48 (m, 4H), 3.41-3.30 (m,

1H), 2.98-2.85' {15, D¥BS 9404, (870 of ey PHYAGSoIdad £ 3b3 fL%19! e fepiied Fomagyngs
LC-MS (method 6): RE = 1 45 min MS (ESlpos): ink = 601 (M-FH)k Example 19
LC-MS (method 6): R= 2.09 min.

MS (ESlposm/2 = 474 (M+HY

Example 73A

10  5-Chloro-N-{[(5S)-3-{4-[3-(2-chloroethoxy)-2-oxopidin-1(2H)-yl]-3,5-dimethylphenyl}-2-oxo-

1,3-oxazolidin-5-yllmethyl}thiophene-2-carboxamide

Cl
S

U

o

900 mg (1.89 mmol) of the compound from Example &@W 1.36 g (9.49 mmol) of 1-bromo-2-
chloroethane are dissolved in 30 ml of 1-methyly2-glidone. 1.55 g (4.75 mmol) of caesium

15 carbonate are added to the solution, and the neixtustirred at 60°C for 15 hours. Water is then
added, and, after phase separation, the aqueows® [beextracted three times with tert-butyl
methyl ether and three times with dichloromethahige combined organic phases are washed
successively with 1N aqueous sodium hydroxide smuand saturated sodium chloride solution
and then dried over sodium sulphate. The dryinghagefiltered off and the solvent is removed

20 completely on a rotary evaporator. The residue usgfipd by chromatography on silica gel
(cyclohexanel/ethyl acetate 1:5). This gives 464 (A6 of theory, purity according to LC-MS
74%) of the desired product.

HPLC (method 6): R= 2.26 min

MS (ESlpos): m/z = 536 (M+H)



5-Chloro-N-{
fi5S)-3-{4-13-{3-1(2-hydroxyethyflaminoThropy11-2-oxopyridin-1(2H)-y11-3-methylpheny11-2-oxo-1,3-
oxazolidin-5-yllinethylithiophene-2-carboxamide - 122 - 92.4 mg (0.18 mmol) of Example 38A are
dissolved in 4.5 ml of anhydrous dichloromethane andld@oled to -78C, and 67 mg (0.55 mmol) of
2,6-dimethylpyridine and 78 mg (0 28 mmol) of trifluoromethanesulphonic anhydride are added. After 1
h at -78C, 112@%@%55%01‘ 5 aminoethanol are added, cooling is removed and the mixture is
stirred at room temperature for 72 h. After addition of 2.5 ml of methanol, the mixture is stirred for 5
mm and the s@yanpis then removed under reduced pressure. The residue is purified by preparative
HPLC using a gradient of acetonitrile and 0.2% strength trifluoromethanesulphonic acid in water. This

gives 14 mg (LAghietheqesyidhe Besites aRRpaHnsarhdbiotyIR ARG - BSOS nfuamym): 8 =
8.99 (t, 1H), 8.51-8.37 (m, 2H), 7.70 ﬁiBlH?/ 7.5@?#7 %n 2H), 7.45-7.38 (m, 2H), 7.22 (d, 1H), 7.20
d, 1H), 6.32 (BRCDy2P¥1- 2 5P AROIAIY S Imefy iisP es’-i'%“%g CAHPYAINIAG), 3.05-2.89 (m, 4H), 2.02 (s,
3H), 1.93-1.82 (m, 2H). LC-MS (method 6): RE = 1 45 min MS (ESIpos): ink = 546 (M-FH)k 15
Example 20 5-Chloro-NH@®R5S)-3-{3-methyl-442-o0x0-3-{2-Ktetrahydrofuran-2-
ylmethyflaminolethoxylpyridir=2H)-yllphenyll-2-ox0-1,3-oxazolidin-5-yllmethyllthiophene-2-
carboxamide 80.0 mg (153 mot)

stirred at 90C for 8 hours. For work-upy/fhe ¢ gtion golutiop is sukpectyd to fine
5purification by preparative RP-HPLC ysing an a le/w turen T his gives 60 mg (67% of
theory) of product. 1H-NMR (400 MHz, DMS0-d6, &ppm): S.WG d, 1HJ, 7.55-7.46 (m,
2H), 7.25-7.18 (m, 2H), 7.04 (d, 1H), 6.93 (d, 1H)¢6.21 (t, 1H), 4.87 (M, 1H)»4.22 (dd, 1H), 3.97 (m,
2H), 3.90-23.81 (m, 2H), 3.72 (m, 2H), 3.66-3.55 (m, 3H), 2.90 (m, 2H), 2.62 (d, 2H), 2.01 (s, 3H),
1.95-1.80 10(m, 3H), 1.57-1.96 i(E.rg 1H). LC-MS (method 3): RE = 1 45 min MS (ESIpos): rn/z = 587
(M-FH)k ExanﬁilelQ‘in 3891g Kb _mm%)agth{anol areetitb a solution of 56 mg (0.11 mmol) of the
2-[(trans-4-hy@deniyeyate ey lpamnse thox i 2-exopy Deir- 1426 -atibydd-Bomethy|pheiyd 1sZxaded1id

-OvaO|IdIn-5-w£t[l(aeI_t|’al}/1|(|jt %%%hgxrt]reéczté%a{f?r%)&%gse with ethyladee The organic phases are combined and then

freed from the solvent under reduced pressure.prbéuct is purified by preparative HPLC using

10 an acetonitrile/water mixture. This gives 14.5 r8§% of theory) of the desired product.

H-NMR (400 MHz, DMSO#s, dppn): 9.00 (t, 1H), 8.28-8.15 (m, 2H), 7.70 (d, 1H)6(-7.48
(m, 3H), 7.45 (d, 1H), 7.23 (d, 1H), 7.20 (d, 1B)35 (dd, 1H), 4.90-4.82 (m, 1H), 4.22 (dd, 1H),
3.88 (dd, 1H), 3.71-3.45 (m, 6H), 2.68 (dd, 2HD2(s, 3H).

HPLC (method 2): R= 3.71 min.
15  MS (ESIposm/2: 517/519 {°CI/*"Cl) (M+H)".

Example 2

5-Chloro-N-{[(5S)-3-{3-methyl-4-[3-(2-morpholin-44gthyl)-2-oxopyridin-1(2H)-ylJphenyl}-2-
0x0-1,3-oxazolidin-5-yljmethyl}thiophene-2-carboxaia



- 124 - 70.0 mg (134 mol) of Example 46A, 20.0 mg (134 umol) of sodium iodide and 77.2 mg (670
grime of trans-4-aminocyclohexanol in 1.75 ml of absolute 1,2-dimethoxyethane are stirred at 90C for
8 hours. For work-up, the concentrated reaction solution is subjected to fine purification by preparative
RP-HPLC using an acetonitrile/water mixture. This givé$357 mg (69% of theory) of Sproduct. 1H-NMR
(400 MHz, DMSO-d6, &ppm): 8.97 (t, 1H), 7.69 (d, 1H), 7.53-7.50 (m, 2H), 7.23-7.18 (m, 2H), 7.04 (d,
1H), 6.92 (d, 1H), 6.22 (t, @I), 89-4.81 (m, 1H), 4.44 (d, 1H), 4.22 (t, 1H), 3.99-3.82 (m, 3H), 3.62 (t,
3H), 2.87 (t, 2H), 2.41-2.@), 2.01 (s, 3H), 1.80 (t, 4H), 1.53 (bs, 1H), 1.19-0.93 (m, 4H). 10
LC-MS (method 3): RE = 1Md-jin MS (ESIpos): rn/z = 601 (M+H)k. Using the appropriate amine, the
examples of the table below are prepared analogously to Exgmple 21. - 125- Example Structure
Characterization 22 0 0 a LC-MS (m&thod/8): R., = 1.56 mn}\KMs (ESIpos): rniz = 557 (M--H)
@]
N

N \

3 )

N

pd

100 mg (0.21 mmol) of Example 18A are dissolvediml of anhydrous dichloromethane and
cooled to -78°C. At this temperature, 66 mg (0.62ab) of 2,6-dimethylpyridine and 69 mg
(0.25 mmol) of trifluoromethanesulphonic anhydriale added, and the mixture is stirred for a
5 further 10 min. 179 mg (2.05 mmol) of morpholine #nen added, after 5 min, cooling is removed
and the mixture is stirred at room temperaturelferh. The solvent is removed under reduced
pressure, and the residue is dissolved in a tit¢hanol and purified by preparative HPLC using a
gradient of acetonitrile and water. The producttagring fractions are combined and concentrated

to dryness under reduced pressure. This gives 10@ 1% of theory) of the desired compound.

10 'H-NMR (400 MHz, DMSOds, dppm): & = 9.0 (t, 1H), 7.7 (d, 1H), 7.5 (m, 2H), 7.45 (dd),
7.35 (dd, 1H), 7.2 (m, 2H), 6.25 (t, 1H), 4.85 (th), 4.2 (t, 1H), 3.9 (m, 1H), 3.65 (t, 2H), 3.55
(m, 4H), 2.3-2.7 (m, 8H), 2.0 (s, 3H).

LC-MS (method 3): R= 1.30 min
MS (ESlIpos): m/z = 556 (M+H"

15 Using the appropriate amine, the examples of thetdelow are prepared analogously to

Example 2.



Sppm): 10.67 (broad s, 1H), 9.06 (t, 1H), 7.73 (d, 1H), 7.58-7.48 (m, 2H), 7.28-7.13 (m, 3H), 7.10 (d,

1H), 6.28 (t, 1H), 4.86 (M, 1H), 4.32 (M, 2H), 4.22 (t, 1H), 3.90 (m, 1H), 3.68-3.53 (m, 5H), 3.10 (m,

2H), 2.08-1.93 (m, 5H, darin 2.01 (s, 3H)), 1.92-1.80 (m, 2H).
2114 -

_*xHCI

Ex- Structure

ample

Characterization

LC-MS (method 6): R= 1.42 min
MS (ESlpos): m/z = 515 (M+H
'H-NMR (400 MHz, DMSO-¢,
dppnm): 8 =9.0 (t, 1H), 7.7 (d, 1H
7.5 (m, 2H), 7.45 (dd, 1H), 7.35 (
1H), 7.2 (m, 2H), 6.25 (t, 1H), 4.
(m, 1H), 4.2 (t, 1H), 3.9 (m, 1H
3.65 (t, 2H), 2.45 (m, 4H), 2.15
6H), 2.0 (s, 3H).

LC-MS (method 6): R= 1.44 min

MS (ESlpos): m/z = 585 (M+H

'H-NMR (400 MHz, DMSOd,
dppm: 8 =9.0 (t, 1H), 8.3 (s, 1H
7.7 (d, 1H), 7.32.55 (m, 4H), 7.2 (n|
2H), 6.3 (t, 1H), 4.85 (m, 1H), 4.2
1H), 3.9 (m, 1H), 3.65 (t, 2H), 3
(m, 1H), 2.9 (t, 2H), 2.7 (m, 4H), 3
(s, 3H), 1.7-1.9 (m, 4H), 1.2 (m, 4H

LC-MS (method 11): R=1.80 min
MS (ESlpos): m/z = 531 (M+H
'H-NMR (400 MHz, DMSOd,
dppm): 8 =9.0 (t, 1H), 8.3 (s, 1H
7.7 (d, 1H), 7.55 (m, 2H), 7.45 (d
1H), 7.4 (dd, 1H), 7.2 (m, 26.3 (t
1H), 4.85 (m, 1H), 4.2 (t, 1H), 3
(m, 1H), 3.65 (t, 2H), 3.55 (t, 2H
2.95 (m, 2H), 2.8 (t, 2H), 2.75 (
2H), 2.0 (s, 3H).

Example 6

5-Chloro-N-{[(5S)-3-{4-[3-{2-[(trans-4-hydroxycycloexyl)amino]ethyl}-2-oxopyridin-1(2H)-yl]-

3-methoxyphenyl}-2-oxo-1,3-oxazolidin-5-yllmethylfiophene-2-carboxamide

~—



23 HM-0a R&ppm): a 0 a LC-MS (method 11): R., = 2 13 min, MS (ESIpos): rniz = 557 (M--H)
1H-NMR (400 MHz, DMSO-d6, 8.97 (t, 1H), 7.69 (d, 1H), 7.55-7.46 (m, 2H), 7.25-7.18 (m, 2H),
7.04 (d, 1H), 6.92 (d, 1H), 6.21 (t, 1H), 4.87 (m, 1H), 4.22 (dd, 1H), 3.97-3.83 (m, 3H), 3.60 (t, 2H),
3.20 (m, 1H), 2.80 (t, 2H), 2.16-2.05 (m, 2H), 2.01 (s;3f4,71.72-1.48 (m, 4H). /

H
Ho—lelN

0 0
cl
\_CN@*NE\)O\/H \”/®
H,C—0O I

19 g (38 mmol) of Example 25A are dissolved in 10000of anhydrous dichloromethane and
cooled to -78°C. At this temperature, 12.3 g (116ah) of 2,6-dimethylpyridine and 16 ¢
(57 mmol) of trifluoromethanesulphonic anhydride added. The mixture is stirred at -78°C for
5 1.5h, and 44 g (383 mmol) of trans-4-aminocyclamat, dissolved in 250 ml of dichloromethane
and 50 ml of N,N-dimethylformamide, are then addedbling is removed, the mixture is stirred at
room temperature for 16 h and the solvent is tieemoved under reduced pressure. The residue is
dissolved in a little methanol and purified by paegtive HPLC using a gradient of acetonitrile and
water. The product-containing fractions are comthinad concentrated to dryness under reduced

10 pressure. This gives 15.2 g (73% of theory) ofdésired compound.

H-NMR (400 MHz, CDCY, dppm): & = 7.72-7.52 (m, 1H), 7.50-7.37 (m, 2H), 7.32 (&H), 7.21
(d, 1H), 7.10 (dd, 1H), 6.92-6.84 (m, 2H), 6.201¢H), 4.81-4.66 (m, 1H), 4.10-3.95 (m, 1H), 3.87-
3.66 (M, 6H), 3.64-3.50 (M, 2H), 2.95-2.84 (m, 2RI;[8-2.68 (M, 2H), 2.52-2.41 (m, 1H), 1.98-
1.78 (m, 5H), 1.33-1.05 (m, 4H).

15 LC-MS (method 6): R= 1.40 min
MS (ESlpos): m/z = 602 (M+H

Using the appropriate amine, the examples of tletdelow are prepared analogously to

Example 6.



- 24 o0 aLC-MS (method 11): R., =2 03 min, MS (ESIpos): rniz = 543 (M--H) 1H-NMR (400
MHz, DMSO-d6, &ppm): 8.97 (t, 1H), 7.69 (d, 1H), 7.55-7.46 (m, 2H), 7.25-7.18 (m, 2H), 7.04 (d, 1H),
6.21 (d, 1H), 6.72 (t, 1H), 4.87 (m, 1H), 4.22 (dd, 1H), 3.98 (m, 2H), 3.89 (m, 1H), 3.60 (t, 2H), 2.94 (t,
2H), 2.14 (m, 1H), 2.01 (s, 3H), 0.38 (m, 2H), 0.22 (n,1A4y):

Ex- Structure Characterization

ample

LC-MS (method 6): R= 1.41 min
MS (ESlpos): m/z = 573 (M+H

o 'H-NMR (400 MHz, DMSO-¢,

&_N> dppnm): 8 = 9.0 (t, 1H), 7.7 (d, 1H

. 0 (EL . [7:45 (d, 1H), 7.35 (dd, 1H), 7.3 (¢
/_ N@N\j\/ﬁ s—( |1, 7.25 (d, 1H), 7.2 (d, 1H), 7.1

He—d X" |1H), 6.2 (t, 1H), 4.85 (m, 1H), 4.

© (t, 1H), 3.9 (m, 1H), 3.75 (s, 3H

3.65 (t, 2H), 3.5 (m, 4H), 2.2:6 (m
6H), 2.4 (m, 2H).

LC-MS (method 6): R= 1.40 min
MS (ESlpos): m/z = 531 (M+H
'H-NMR (400 MHz, DMSOd,

H,C—N dppm: & = 9.0 (t, 1H), 7.7 (d, 1H

. ) 2 3& o |7.45 (d, 1H), 7.35 (dd, 1H), 7.3 (¢
(6]

o N@N\)\/n S\\ 1H), 7.25 (d, 1H), 7.2 (d, 1H), 7.1

H,C—0 1H), 6.2 (t, 1H), 4.85 (m, 1H), 4.

(t, 1H), 3.9 (m, 1H), 3.75 (s, 3H
3.65 (t, 2H), 2.22.6 (M, 4H), 2.1 (:
6H).

Example 9

5-Chloro-N-{[(5S)-3-{4-[3-{2-[(2-hydroxyethyl)aminfethyl}-2-oxopyridin-1(2H)-yl]-3-(methoxy-
methyl)phenyl}-2-oxo-1,3-oxazolidin-5-ylJmethyl}tbphene-2-carboxamide



10

15

20

25

-117 -

14 g (27 mmol) of Example 34A are dissolved in @8®f anhydrous dichloromethane and cooled
to -78°C. At this temperature, 8.7 g (81 mmol) ¢8-Bimethylpyridine and 13 g (46 mmol) of

trifluoromethanesulphonic anhydride are added. rAfté min at -78°C, 8.2 g (135 mmol) of

2-aminoethanol are added, after a further 5 midimgads removed, and the mixture is then stirred
at room temperature for 16 h. The solvent is rerdavweder reduced pressure, and the residue is
dissolved in a little methanol and purified by paegtive HPLC using a gradient of acetonitrile and
water. The product-containing fractions are comthinad concentrated to dryness under reduced

pressure. This gives 11.1 g (73% of theory) ofdésired compound.

H-NMR (400 MHz, DMSOd,, dppn): & = 8.98 (t, 1H), 7.71-7.65 (m, 2H), 7.62-7.55 (h))1
7.40 (dd, 1H), 7.35 (dd, 1H), 7.28 (d, 1H), 7.20 18)), 6.25 (t, 1H), 4.90-4.82 (m, 1H), 4.42 (t,
1H), 4.27-4.08 (m, 3H), 3.94-3.88 (m, 1H), 3.632(t]), 3.45 (dt, 2H), 3.18 (s, 3H), 2.75-2.68 (m,
2H), 2.61-2.43 (m, 4H).

LC-MS (method 6): R=1.34 min
MS (ESlIpos): m/z = 561 (M+H

Example 10

5-Chloro-N-{[(5S)-3-{4-[3-{2-[(trans-4-hydroxycycloexyl)amino]ethyl}-2-oxopyridin-1(2H)-yl]-
3-(methoxymethyl)phenyl}-2-oxo-1,3-oxazolidin-5-gipthyl}thiophene-2-carboxamide

H
HO—<:>~|HIN

900 mg (1.7 mmol) of Example 34A are dissolved &hml of anhydrous dichloromethane and
cooled to -78°C. 560 mg (5.2 mmol) of 2,6-dimetlyyidine and 833 mg (2.9 mmol) of
trifluoromethanesulphonic anhydride are added, thedmixture is stirred at -78°C for 1.5h. 1 g
(8.7 mmol) of trans-4-aminocyclohexanol is addemhling is removed after 5 min and the mixture
is then stirred at room temperature for 18 h. Thixture is diluted with water and
dichloromethane, and the organic phase is sepaodiedried over sodium sulphate, filtered and

evaporated under reduced pressure. The residakes up in a little methanol and purified by



- 126- Example Structure Characterization 25 s'rm - o a LC-MS (method 11): R., =2 03 min, MS
(ESlpos): rniz = 621 (M--H) 1H-NMR(400MHz,DMSO-d6, &ppm): 8.97 (broad s, 1H), 7.70 (d, 1H),
7.55-7.46 (m, 2H), 7.25-7.18 (m, 2H), 7.06 (d, 1H), 6.95 (d, 1H), 6.21 (t, 1H), 4.86 (m, 1H), 4.22 (dd,
1H), 4.03 (m, 2H), 3.78 (m, 1H), 3.61 (t, 2H), 3.12-2.98 tfh; 8H), 2.93 (t, 2H), 2.01 (s, 3H). Nle

10

preparative HPLC using a gradient of acetonitrild avater. The product-containing fractions are
combined and concentrated to dryness under reduesgure. This gives 655 mg (61% of theory)

of the desired compound.

H-NMR (400 MHz, DMSOd,, dppn): & = 8.98 (t, 1H), 7.71-7.65 (m, 2H), 7.62-7.55 (h))1
7.40 (dd, 1H), 7.35 (dd, 1H), 7.27 (d, 1H), 7.20 1H), 6.25 (t, 1H), 4.90-4.82 (m, 1H), 4.44 (d,
1H), 4.27-4.07 (m, 3H), 3.93-3.83 (m, 1H), 3.622¢), 3.18 (s, 3H), 2.76-2.65 (m, 2H), 2.57-2.48
(M, 2H), 2.36-2.27 (m, 2H), 1.84-1.72 (m, 4H), 21106 (m, 2H), 1.03-0.91 (m, 2H).

LC-MS (method 6): R=1.68 min
MS (ESIpos): m/z = 615 (M+H"

Using the appropriate amine, the examples of thetdelow are prepared analogously to

Example 10.
Ex- Structure Characterization
ample
LC-MS (method 11): R=1.94 min
MS (ESlpos): m/z = 557 (M+H
'H-NMR (400 MHz, DMSQd;,
I>_H dppm) 6 = 9.0 (t, 1H), 7.7 (m, 2H

o 3\\ L [7:6 (. 1H), 7.4 (dd, 1H), 7.35 (¢
11 /_ Np,\j\/n s—( [tH). 7:25 (@, 1H), 7.2 (d, 1H), 6.

o N |(t, 1H), 4.85 (m, 1H), 4.2 (m, 2H
HC © 4.1 (d, 1H), 3.9 (m, 1H), 3.6 (t, 2H
3.3 (m, 2H), 3.2 (s, 3H), 2.8 (m, 2|
2.1 (m, 2H), 0.45 (m, 2H), 0.2 (
2H).

LC-MS (method 11): R=1.86 min
MS (ESlpos): m/z =517 (M+H
'H-NMR (400 MHz, DMSOd,

(o]
J Yo “dppm) & = 9.0 (t, 1H), 7.7 (m, 2H
12 " At Y
= N D [7.6 (m, 1H), 7.4 (m, 2H), 7.25
P 5 1H), 7.2 (d, 1H), 6.25 (t, 1H), 4.

(m, 1H), 4.2 (m, 2H), 4 (d, 1H), 3.
(m, 1H), 3.6 (t, 2H), 3.2 (s, 3H), 7




H3C 26 (CH, otjsm_0\O0 H ei LC-MS (method 11): R., = 2 03 min, MS (ESIpos): rniz = 621 (M--H)
1H-NMR (400 MHz, DMSO-d6, &ppm): 8.96 (t, 1H), 7.70 (d, 1H), 7.55-7.46 (m, 2H), 7.25-7.18 (m,

2H), 7.06 (d, 1H), 6.92 (d, 1H), 6.70 (t, 1H), 4.86 (m, 1H), 4.22 (dd, 1H), 3.95 (m, 2H), 3.88 (m, 1H),

3.78-3.50 (m, 7H), 3.41 (td, 1H), 3.18 (t, 1H), 2.82 (nm, P49); 2.65-2.45 (m, 4H), 2.02 (s, 3H), 0.95 (t,

3H). N HC

27 rTh

Ex-

ample

C-NL/N-\ 0 Q
Structure

Characterization

(m, 2H), 2.55 (m, 2H).

13

LC-MS (method 11): R=1.69 min
MS (ESlpos): m/z = 600 (M+H*
'H-NMR (400 MHz, DMSOd;,
dppm: & = 9.0 (t, 1H), 7.7 (m, 2H
7.6 (m, 1H), 7.4 (dd1H), 7.35 (dd
1H), 7.25 (d, 1H), 7.2 (d, 1H), 6.
(t, 1H), 4.85 (m, 1H), 4.2 (m, 2H
4.1 (d, 1H), 3.9 (m, 1H), 3.6 (t, 2H
3.2 (s, 3H), 2.22.8 (m, 12H), 2.15 (
3H).

14

LC-MS (method 11): R=1.91 min
MS (ESlpos): m/z = 545 (M+H*
'H-NMR (400 MHz, DMSOd;,
dppm: & = 9.0 (t, 1H), 7.7 (m, 2H
7.6 (m, 1H), 7.4 (m, 2H), 7.25
1H), 7.2 (d, 1H), 6.25 (t, 1H), 4.
(m, 1H), 4.2 (m, 2H), 4.1 (d, 1H), 3
(m, 1H), 3.6 (t, 2H), 3.2 (s, 3H), 2
2.7 (m, 4H), 2.15 (s, 6H).

15

LC-MS (method 11): R= 1.87 min
MS (ESlpos): m/z = 587 (M+H*
'H-NMR (400 MHz, DMSOd;,
dppm: & = 9.0 (t, 1H), 7.7 (m, 2H
7.6 (m, 1H), 7.4 (dd, 1H), 7.35 (d
1H), 7.25 (d, 1H), 7.2 (d, 1H), 6.
(t, 1H), 4.85 (m, 1H), 4.2 (m, 2H
4.1 (d, 1H), 3.9 (m, 1H), 3.6 (tH),

3-



ci LC-MS (method 6): R., = 1.41 mm, MS (ESIpos): rniz = 586 (M--H) 1H-NMR (400 MHz, DMSO-d6,
&ppm): 8.97 (t, 1H), 7.70 (d, 1H), 7.55-7.46 (m, 2H), 7.25-7.18 (m, 2H), 7.06 (d, 1H), 6.95 (d, 1H), 6.22
(t, 1H), 4.86 (m, 1H), 4.22 (dd, 1H), 4.03 (m, 2H), 3.88 (m, 1H), 3.61 (t, 2H), 2.68 (t, 2H), 2.48 (m, 4H),
2.29 (m, 4H), 2.15 (s, 3H), 2.01 (s, 3H). -N H,C =129-Example Structure = Characterization 28

Ex- Structure Characterization

ample

3.55 (m, 4H), 3.2 (s, 3H), 238 (M
8H).

LC-MS (method 11): R= 1.89 min
MS (ESlpos): m/z = 575 (M+H*
o 'H-NMR (400 MHz, DMSO€,
; dppm: & = 9.0 (t, 1H), 7.7 (m, 2H
y L%jo . _[7:6 (m, 1H), 7.4 (dd, 1H), 7.35 (g
- NQNQ\/H s [1H), 7.25 (d1H), 7.2 (d, 1H), 6.2
(t, 1H), 4.85 (m, 1H), 4.2 (m, 2H
4.1 (d, 1H), 3.9 (m, 1H), 3.6 (t, 2H
3.45 (t, 2H), 3.2 (s, 3H), 2.7 (t, 2H
2.4-2.6 (m, 6H), 1.5 (m, 2H).
LC-MS (method 11): R=1.89 min
MS (ESlpos): m/z = 601 (M+H*
'H-NMR (400 MHz, DMSOd;,

b Jppm): § = 9.0 (t, 1H), 7.7 (m, 2H
N 7.6 (m, 1H), 7.4 (dd, 1H), 7.35 (¢

17 \_2/:/{0 3\\0 o [1H), 7.25 (d, 1H), 7.2 (d, 1H), 6.

_ NQN\/K/H \ |[(t, 1H), 4.85 (m, 1H), 4.2 (m, 2+

4.1 (d, 1H), 3.9 (m, 1H), 3.6 (t, 2H

3.45 (m, 1H), 3.2 (s, 3H), 2.7 (

2H), 2.32.6 (M, 4H), 2.0 (t, 2H), 1
(m, 2H), 1.3 (m, 2H).

Example 18

5-Chloro-N-{[(5S)-3-{4-[3-{3-[(trans-4-hydroxycyclbexyl)amino]propyl}-2-oxopyridin-1(2H)-
yl]-3-methylphenyl}-2-oxo-1,3-oxazolidin-5-yllmetiiighiophene-2-carboxamide



0 a LC-MS (method 6): R., = 1.43 mm, MS (ESIpos): rniz = 503 (M--H) 1H-NMR(400MHz,DMSO-d6,
&ppm): 8.97 (t,1H), 7.70 (d,1H), 7.55-7.46 (m, 2H), 7.25-7.18 (m, 2H), 7.06 (d,1H), 6.92 (d,1H), 6.21(t,
1H), 4.86 (m, 1H), 4.22 (dd, 1H), 3.93-3.80 (m, 3H), 3.61 (t, 2H), 2.88 (t, 2H), 2.02 (s, 3H).

-121 -

92.4 mg (0.18 mmol) of Example 38A are dissolved .l ml of anhydrous dichloromethane and
cooled to -78°C, and 67 mg (0.55 mmol) of 2,6-dimgldyridine and 78 mg (0.28 mmol) of
5 trifluoromethanesulphonic anhydride are added.rAfth at -78°C, 106 mg (0.920 mmol) of trans-
4-aminocyclohexanol are added, cooling is removetithe mixture is stirred at room temperature
for 72 h. After addition of 2.5 ml of methanol, thexture is stirred for 5 min and the solvent is
then removed under reduced pressure. The residparifed by preparative HPLC using a
gradient of acetonitrile and 0.2% strength triflmmethanesulphonic acid in water. This gives

10 7.5 mg (7% of theory) of the desired compound.

H-NMR (400 MHz, DMSO¢s, dppn): & = 8.99 (t, 1H), 8.37-8.21 (m, 2H), 7.70 (d, 1H),58-
7.47 (m, 2H), 7.45-7.36 (m, 2H), 7.22 (d, 1H), 7(801H), 6.32 (dd, 1H), 4.92-4.78 (m, 1H), 4.21
(dd, 1H), 4.00-3.48 (m, 4H), 3.41-3.30 (m, 1H),82285 (m, 2H), 2.02 (s, 3H), 2.00-1.91 (m, 2H),
1.88-1.80 (m, 4H), 1.37-1.15 (m, 6H).

15 LC-MS (method 6): R= 1.45 min
MS (ESlpos): m/z = 601 (M+H)
Example 19

5-Chloro-N-{[(5S)-3-{4-[3-{3-[(2-hydroxyethyl)amin{propyl}-2-oxopyridin-1(2H)-yl]-3-methyl-
phenyl}-2-0x0-1,3-oxazolidin-5-ylJmethyl}thiophen&-carboxamide



29 HaC-0\--\ir\-0 o o CI LC-MS (method 6): R., = 1.44 mm, MS (ESIpos): rniz = 561 (M--H)
1H-NMR (400 MHz, DMSO-d6, &ppm): 8.96 (t, 1H), 7.69 (d, 1H), 7.56-7.44 (m, 2H), 7.26-7.15 (m,
2H), 7.05 (d, 1H), 6.92 (d, 1H), 6.22 (t, 1H), 4.86 (m, 1H), 4.21 (dd, 1H), 3.97 (m, 2H), 3.88 (m, 1H),
3.61 (t, 2H), 3.38 (t, 2H), 3.22 (s, 3H), 2.88 (t, 2H), 2.7224,-2H), 2.02 (s, 3H).

HO

J

92.4 mg (0.18 mmol) of Example 38A are dissolved i ml of anhydrous dichloromethane and
cooled to -78°C, and 67 mg (0.55 mmol) of 2,6-dimyktyridine and 78 mg (0.28 mmol) of
trifluoromethanesulphonic anhydride are added. rAfteh at -78°C, 112 mg (1.84 mmol) of
5 aminoethanol are added, cooling is removed andrtixéure is stirred at room temperature for
72 h. After addition of 2.5 ml of methanol, the muise is stirred for 5 min and the solvent is then
removed under reduced pressure. The residue Bgouby preparative HPLC using a gradient of
acetonitrile and 0.2% strength trifluoromethanelaipc acid in water. This gives 14 mg (14% of

theory) of the desired compound.

10 'H-NMR (400 MHz, DMSOds, dppn): & = 8.99 (t, 1H), 8.51-8.37 (m, 2H), 7.70 (d, 1Hj.58-
7.47 (m, 2H), 7.45-7.38 (m, 2H), 7.22 (d, 1H), 7(801H), 6.32 (dd, 1H), 4.91-4.82 (m, 1H), 4.22
(dd, 1H), 3.95-3.50 (m, 7H), 3.05-2.89 (m, 4H),2(8, 3H), 1.93-1.82 (m, 2H).

LC-MS (method 6): R= 1.45 min
MS (ESlpos): m/z = 546 (M+H)
15 Example20

5-Chloro-N-{[(5S)-3-{3-methyl-4-[2-0x0-3-{2-[(tetrAydrofuran-2-
ylmethyl)amino]ethoxy}pyridin-1(2H)-yl]phenyl}-2-oa-1,3-oxazolidin-5-yllmethyl}thiophene-2-

carboxamide



N HC 30H3C-oo0 01 LC-MS (method 11): R., =2 14 min, MS (ESIpos): rniz = 601 (M--H)
1H-NMR(400MHz,DMSO-d6, &ppm): 8.96 (t,1H), 7.69 (d,1H), 7.56-7.47 (m, 2H), 7.26-7.15 (m, 2H),

-123 -

N N S
3 O

80.0 mg (153 umol) of Example 46A, 23 mg (153 punadlsodium iodide and 105 pl (77.4 mg,
766 umol) of 1-(tetrahydrofuran-2-yl) methanamine2iml of absolute 1,2-dimethoxyethane are
stirred at 90°C for 8 hours. For work-up, the caniated reaction solution is subjected to fine

5 purification by preparative RP-HPLC using an acitide/water mixture. This gives 60 mg (67%
of theory) of product.

H-NMR (400 MHz, DMSOd,, dppm): 8.97 (t, 1H), 7.69 (d, 1H), 7.55-7.46 (m, 2H)25-7.18

(m, 2H), 7.04 (d, 1H), 6.93 (d, 1H), 6.21 (t, 1M)87 (m, 1H), 4.22 (dd, 1H), 3.97 (m, 2H), 3.90-

3.81 (m, 2H), 3.72 (m, 2H), 3.66-3.55 (m, 3H), 2(89 2H), 2.62 (d, 2H), 2.01 (s, 3H), 1.95-1.80
10 (m, 3H), 1.57-1.96 (m, 1H).

LC-MS (method 3): R=1.45 min
MS (ESlpos): m/z = 587 (M+H)
Example 21

5-Chloro-N-{[(5S)-3-{4-[3-{2-[(trans-4-hydroxycycloexyl)amino]ethoxy}-2-oxopyridin-1(2H)-
15  yl]-3-methylphenyl}-2-oxo-1,3-0xazolidin-5-yllmetiihiophene-2-carboxamide

HO



7.04 (d,1H), 6.92 (d,1H), 6.21(t, 4.07-3.83 (m, 3H), 3.61 (t, 2H), 1383.13 (m, 5H: darin 3.26 (s, 3H)),
3.09 (m, 1H), 2.65 (m, 2H), 2.28 (m, 1H), 2.02 (s, 3H), 1.38-1.75 (m, 1H), 1.72- 1.57 (m, 2H), 1.49-1.39
(m, 1H).
-124 -

70.0 mg (134 umol) of Example 46A, 20.0 mg (134 Ppmamf sodium iodide and 77.2 mg

(670 umol) of trans-4-aminocyclohexanol in 1.75afhabsolute 1,2-dimethoxyethane are stirred at

90°C for 8 hours. For work-up, the concentratedtioa solution is subjected to fine purification

by preparative RP-HPLC using an acetonitrile/watedture. This gives 57 mg (69% of theory) of

5  product.

H-NMR (400 MHz, DMSOd,, dppm): 8.97 (t, 1H), 7.69 (d, 1H), 7.53-7.50 (m, 2H)23-7.18
(m, 2H), 7.04 (d, 1H), 6.92 (d, 1H), 6.22 (t, 1M)89-4.81 (m, 1H), 4.44 (d, 1H), 4.22 (t, 1H),
3.99-3.82 (m, 3H), 3.62 (t, 3H), 2.87 (t, 2H), 22181 (m, 1H), 2.01 (s, 3H), 1.80 (t, 4H), 1.53, (bs
1H), 1.19-0.93 (m, 4H).

10 LC-MS (method 3): R=1.41 min
MS (ESlpos): m/z = 601 (M+H)

Using the appropriate amine, the examples of tletdelow are prepared analogously to

Example 21.



- 128- Example Structure Characterization 31 /HO s-0o NH //il 411 H2C a o)co N N\.. .).....; JJZj
LC-MS (method 3): R., = 1.40 mm, MS (ESIpos): ink = 547 (M--H) 1H-NMR (400 MHz, DMSO-d6,
&ppm): 8.98 (t, 1H), 7.70 (d, 1H), 7.55-7.46 (m, 2H), 7.25-7.17 (m, 2H),7.05 (d, 1H), 6.97 (d, 1H), 6.24
(t, 1H), 4.86 (m, 1H), 4.61 (m, 1H), 4.22 (dd, 1H), 4.021#R,2H), 3.88 (m, 1H), 3.61 (t, 2H), 3.48 (m,
2H), 2.98 (m, 2H), 2.72 (¢, 2H) 2 02 (s 3H) 32
Example [Structure Characterization

LC-MS (method 3): R= 1.56 min
MS (ESlpos): m/z = 557 (M+H)
'H-NMR (400 MHz, DMSO#d,

DN_\_ ) Jdpn): 10.67 (broad s, 1H), 9.06
QP >\\ a|1H), 7.73 (d, 1H), 7.58-48 (m, 2H)

22 <'/ N 1w 5\ [7.287.13 (m, 3H), 7.10 (d, 1H), 6
J— \)\/N \\ ) o (m’ )' . ( ’ )1 .

.G (t, 1H), 4.86 (m, 1H), 4.32 (m, 2H

4.22 (t, 1H), 3.90 (m, 1H), 3.6B53
(m, 5H), 3.10 (m, 2H), 2.08:93 (m
5H, darin 2.01 (s, 3H)), 1.9280 (m
2H).
LC-MS (method 11): R=2.13 min,
MS (ESlpos): m/z = 557 (M+H)
'H-NMR (400 MHz, DMSO#d,,
Q dppn): 8.97 (t, 1H), 7.69 (d, 1H
Q 7.55-7.46 (m, 2H), 7.2%-18 (m, 2H)
%:/{NQN&/H s \Cl 7.04 (d, 1H), 6.92 (d, 1H), 6.21
= "N |1H), 4.87 (m, 1H), 4.22 (dd, 1H
3.973.83 (m, 3H), 3.60 (t, 2H), 3.
(m, 1H), 2.80 (t, 2H), 2.18:05 (m
2H), 2.01 (s, 3H), 1.72-1.48 (m, 4H).
LC-MS (method 11): R= 2.03 min,
MS (ESlIpos): m/z = 543 (M+H)
'H-NMR (400 MHz, DMSO#d,
<L dppn): 8.97 (t, 1H), 7.69 (d, 1H
i o>\\ |7:55-7.46 (m, 2H), 7.2%:18 (m, 2H)
CNQNJ\/H ® 7.04 (d, 1H), 6.21 (d, 1H), 6.72
1H), 4.8 (m, 1H), 4.22 (dd, 1H), 3.
(m, 2H), 3.89 (m, 1H), 3.60 (t, 2H
2.94 (t, 2H), 2.14 (m, 1H), 2.01
3H), 0.38 (m, 2H), 0.22 (m, 2H).

23

24




a LC-MS (method 3): R4= 1 33 min, MS (ESIpos): ink = 587 (M--H) 1H-NMR (400 MHz, DMSO-d6,
&ppm): 8.97 (t, 1H), 7.70 (d, 1H), 7.54-7.47 (m, 2H), 7.25-7.17 (m, 2H), 7.05 (d, 1H), 6.93 (d, 1H), 6.21
(t, 1H), 4.86 (m, 1H), 4.22 (dd, 1H), 4.02 (m, 2H), 3. 70 3 57 (m, 6H), 2.89 (t, 2H), 2.75 (m, 4H), 2.02 (s,
3H), 1.78 (m, 2H). -

Example [Structure Characterization

LC-MS (method 11): R= 2.03 min,
MS (ESlpos): m/z = 621 (M+H)
'H-NMR (400 MHz, DMSO#d,

W\, dppm: 8.97 (broad s, 1H), 7.70
ANEVARNE o
° A p i o |1H), 7.55-7.46 (m, 2H), 7.2B-18 (m
25 / 70 s
) A LY [2H), 7.06 (d, 1H), 6.95 (d, 1H), 6.
HC S (t, 1H), 4.86 (m, 1H), 4.22 (dd, 1k

4.03 (m, 2H), 3.78 (m, 1H), 3.61
2H), 3.122.98 (m, 8H), 2.93 (t, 2H
2.01 (s, 3H).

LC-MS (method 11): R= 2.03 min,
MS (ESlpos): m/z = 621 (M+H)
'H-NMR (400 MHz, DMSO#d,,

¢ dppm: 8.96 (t, 1H), 7.70 (d, 1H

O( )OJN_\_O o i _ [7.55-7.46 (m, 2H), 7.28:18 (m, 2H)

26 CNQNV"K/H 7§ [7.06 (d 1H), 692 (d 1H), 6.70
e I 1H), 4.86 (m, 1H), 4.22 (dd, 1H), 3.

(m, 2H), 3.88 (m, 1H), 3.78:50 (m
7H), 3.41 (td, 1H), 3.18 (t, 1H), 2.
(m, 2H), 2.652.45 (m, 4H), 2.02 (
3H), 0.95 (t, 3H).
LC-MS (method 6): R= 1.41 min,
MS (ESlpos): m/z = 586 (M+H)
'H-NMR (400 MHz, DMSO#d,
dppm): 897 (t, 1H), 7.70 (d, 1H
. %j ")\ o |7.55-7.46 (m, 2H), 7.23-18 (m, 2H)
_ NQ“@Qn L) [7.06 (d, 1H), 6.95 (d, 1H), 6.22
HC 5 1H), 4.86 (m, 1H), 4.22 (dd, 1H), 4,
(m, 2H), 3.88 (m, 1H), 3.61 (t, 2k
2.68 (t, 2H), 2.48 (m, 4H), 2.29 (
4H), 2.15 (s, 3H), 2.01 (s, 3H).




33HBC-0HC s % CILC-MS (method 6): R., = 1.46 mm, MS (ESIpos): ink = 575 (M--H) 1H-NMR
(400 MHz, DMSO-d6, &ppm): 8.96 (t, 1H), 7.69 (d, 1H), 7.55-7.46 (m, 2H), 7.25-7.17 (m, 2H), 7.05 (d,
1H), 6.93 (d, 1H), 6.21 (t, 1H), 4.86 (m, 1H), 4.22 (dd, 1H), 4.02 (m, 2H), 3.88 (m, 1H), 3.62 (t, 3H),
3.41 (t, 2H), 3.25 (s, 3H), 2.75 (m, 2H), 2.58 (t, 2H), 2.287(s, 3H), 2.02 (s, 3H). N

Example [Structure Characterization

LC-MS (method 6): R= 1.43 min,
MS (ESlpos): m/z = 503 (M+H)
'H-NMR (400 MHz, DMSO#d,

H,N
I 3\\ o |dppm: 8.97 (t, 1H), 7.70 (d, 1H
28 <'/ ENQN\)OVH S\ |7.55-7.46 (m, 2H), 7.2%-18 (m, 2H)
J— N _
hd I 7.06 (d, 1H), 6.92 (d, 1H), 6.21

1H), 4.86 (m, 1H), 4.22 (dd, 1H
3.933.80 (m, 3H), 3.61 (t, 2H), 2.
(t, 2H), 2.02 (s, 3H).

LC-MS (method 6): R= 1.44 min,
MS (ESlpos): m/z = 561 (M+H)
'H-NMR (400 MHz, DMSO#d,,

\_\ dppm: 8.96 (t, 1H), 7.69 (d, 1H

" "\, o 3 _ |7.56-7.44 (m, 2H), 7.28:15 (m, 2H)
g/_ENQNJ’\/H P [7.05 (@ 1H), 6.92 (d 1H), 6.22

e T 1H), 4.86 (M, 1H), 4.21 (dd, 1H), 3.

(m, 2H), 3.88 (m, 1H), 3.61 (t, 2H
3.38 (t, 2H), 3.22 (s, 3H), 2.88 (t, 2
2.72 (t, 2H), 2.02 (s, 3H).
LC-MS (method 11): R= 2.14 min,
MS (ESlpos): m/z = 601 (M+H)
'H-NMR (400 MHz, DMSO#d,
ho dppn): 8.96 (t, 1H), 7.69 (d, 1H
7.56-7.47 (m, 2H), 7.28-15 (m, 2H)
5“_\_0 o o 7.04 (d, 1H), 6.92 (d, 1H), 6.21
CNQN&OK/H S\\ 1H), 4.86 (m, 1H), 4.21 (dd, 1H
4.07-3.83 (m, 3H), 3.61 (t, 2H), 3.38-
3.13 (m, 5H: darin 3.26 (s, 3H)),0®
(m, 1H), 2.65 (m, 2H), 2.28 (m, 1H
2.02 (s, 3H), 1.38-1.75 (m, 1H), 1.72-
1.57 (m, 2H), 1.49-1.39 (m, 1H).
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HsC

- 129 - Example 34 5-Chloro-N-{

fI5S)-3-(4-{342-(4-hydroxypiperidin-1-yeethoxyl-2-oxopyridin-1(2H)-yll-3-methylphenyl)-2-oxo-1,3-o0xaz
olidin-5-ylimethyl } thiophene-2-carboxamide 5 88.0 mg (175 grime of Example 45A are dissolved in 5
ml of anhydrous dichloromethane and cooled to -78C, H¥#d 42 ttl (69.7 mg, 244 ttmol) of

trifluorometha
one hour of stj

pqulnhr nic .qnh\/rirldp and 56 mg (R?A h‘mnl\ of 2 6- dlmpfh\/ln\/rldmp are added. After

RGBSR Resulphonic anhydflde

FAEele:

PHECHRBther 15 ul (24.7 mg, 88 grime of

are added drg
180 mg (1.74

pwise, a
mmol) of

stirred for 5 minutes, W

work-up, the 1
preparative R

eaction i
P-HPLC

desired produgct. 11-NN

7.55-7.46 (m,
1H), 4.01 (m,
2H), 2.01 (s, 3
(ESIpos): m/z
2-[(trans-4-hy

-propylpheny1

N\---0 \Ai:N

2H

2H))333 92
H), 1.75¢
=587 (N
droxycyc
1-2-0x0-

nd the mixture Is stirred at this temperatu
10 4-hydroxypiperidine are then added t
armed to room temperature and stirred a

using an acetonitrile/water mixture. This
1R 400 SO-d6, &ppm): 8.96 (¢,
7.25-7. 15 ( / 2 t), 6.93
1384 (m 1 szVMQ@Jﬁ)
1.64 (m, 2H), 14132 (m, 2H). o LC-M$
1-FH)k 20 Example 35 5-Chloro-N-{ {(5S
ohexyflaminolethoxy } -2-oxopyridin-1(2H
1,3-oxazolidin-5-ylimethyl } thiophene-2-¢

€ COKIZNPRBBToaES) FR=NoNE. rhfh; /8

e e

5 concentrated on a rotary evaporator and & kRidud08 puvified tiMSDgs,

P18 T g PR

H)P. 24, (THEH).86 381 1K1, 2)

2. 89 ZH? $.60 (0 2ty 24.34
thod 3): RE = 1 38 min MS
__{ﬂ ({an)461(m 1H), 4

Yyt 11K, 4.02 (m, 2H), 3.88 (m, 1t
ABPRMIES 3530m Lo 430

2H), 2.72 (t, 2H), 2.02 (s, 3H).

32

LC-MS (method 3): R= 1.33 min,
MS (ESlpos): m/z = 587 (M+H)
'H-NMR (400 MHz, DMSO#d,,
dppn): 8.97 (t, 1H), 7.70 (d, 1H
7.54-7.47 (m, 2H), 7.2%-17 (m, 2H)
7.05 (d, 1H), 6.93 (d, 1H), 6.21
1H), 4.86 (m, 1H), 4.22 (dd, 1H), 4.
(m, 2H), 3.70-B7 (m, 6H), 2.89 (
2H), 2.75 (m, 4H), 2.02 (s, 3H), 1|
(m, 2H).

33

H,C—O

LC-MS (method 6): R= 1.46 min,
MS (ESlpos): m/z = 575 (M+H)
'H-NMR (400 MHz, DMSO#d,
dppn): 8.96 (t, 1H), 7.69 (d, 1H
7.55-7.46 (m, 2H), 7.25-7.17 (mH},
7.05 (d, 1H), 6.93 (d, 1H), 6.21
1H), 4.86 (m, 1H), 4.22 (dd, 1H), 4.
(m, 2H), 3.88 (m, 1H), 3.62 (t, 3H
3.41 (t, 2H), 3.25 (s, 3H), 2.75
2H), 2.58 (t, 2H), 2.28 (s, 3H), 2.02

3H).

(dd,



30 mg (54 Knot) of Example 58A, 8.2 mg (54 Knot) of sodium iodide and 31.4 mg (272 Knot) of
trans-4-aminohexanol are initially charged in 750 ul of 1,2-dimethoxyethane. The reaction is stirred at
90C for 8 hours. For work-up, the reaction solution is concentrated completely on a 5rotary evaporator
and subjected to fine purification by preparative RP-HR2&-using an acetonitrile/water mixture. This
gives 15.0 mg (41% of theory) of the product. 1H-NMR (400 MHz, methanol-c/4, &ppm): 7.61 (dd, 1H),
7.52 (m, 2H), miﬁéi) 7.07 (d, 2H), 7.01 (d, 1H), 6.92 (t, 1H), 6.42 (t, 1H), 4.27 (t, 1H), 4.08 (m,
2H), 3.98 (m, 1H), 3.73 (m, 2H), 3.58-3.45 (m, 1H), 3.02(m, 2H), 2.50(m, 1H), 2.35(m, 2H), 1.97(m,
4H), 1.50(m, 2HG;MoBBN-{1(53)08A¢-$H 21483/ (r,o3i1)ipeCMIA)etb thot By xREy Hdih 062 )y S tESigos):
iz = 629 (M B Examale 36z TSN TRGHHABEAR g ethyDaminolethory
1-2-oxopyridin-1(2H)-y11-3-propyl15pheny11-2-0x0-1,3-oxazolidin-5-ylimethyllthiophene-2-carboxami
de -131 - 500 mg (0.908 mmol) of Example 58A, 142 mg (0.954 mmol) of sodium iodide and 277 mg
(4.54 mmol) of 2-aminoethanol qre digsol [ in of 1,2-dimethggxyethane and stirred a&?OC for 4
hours. The reactiont@Iutign is ¢ ntrate then takemup in g of dichloromethane 5 and
water and stirred at RT for $h-"The phaseg’are separg i
dichloromethane. The combined organic ph 3

and then dried over sodium sulphate. The drying a is filtered off, and the so]yent |

completely on a rotary evaporator. The residue is putified by chromatography op silica gel
(dichloromethane/ethanol 5:1; addition of 0.1% by volume of ethyldimethylamine). This gives 10241
mg (46% of theory) of the desired product. 11-NMR (400 MHz, DMSO-d6, &ppm): 8 = 9.01 (t, 1H),
7.70 (d, 1R, ﬁ%é{ﬁ‘ﬂs(%ﬁ?: BRPY, SEXRTPIEAATE GisTalye I 2b8TRIeHs, Hoorageae and
4.91-4.82 (m, ddt)ed.66-4850(mantHI24.2460ld, rby]) 244 umol) wllubromethanesulphonic anhydride and

56 mg (524 umol) of 2,6-dimethylpyridine are addatter one hour of stirring at -78°C, another

15 pl (24.7 mg, 88 pmol) of trifluoromethanesulpitoanhydride are added dropwise, and the
mixture is stirred at this temperature for anothaif an hour. At -78°C , 180 mg (1.74 mmol) of
10 4-hydroxypiperidine are then added to the reactmm] the mixture is stirred for 5 minutes,
warmed to room temperature and stirred at this éatpre overnight. For work-up, the reaction is
concentrated on a rotary evaporator and the redelyairified twice by preparative RP-HPLC

using an acetonitrile/water mixture. This givesd3@g (29% of theory) of the desired product.

'H-NMR (400 MHz, DMSO¢s, dppm): 8.96 (t, 1H), 8.15 (s, 1H), 7.69 (d, 1H), 7.58& (m, 2H),

15  7.25-7.15 (m, 2H), 7.04 (d, 1H), 6.93 (d, 1H), §t21H), 4.86 (m, 1H), 4.22 (dd, 1H), 4.01 (m,
2H), 3.92-3.84 (m, 1H), 3.62 (t, 2H), 3.45 (m, 1B)80 (m, 2H), 2.70 (t, 2H), 2.17 (m, 2H), 2.01
(s, 3H), 1.75-1.64 (m, 2H), 1.45-1.32 (m, 2H).

LC-MS (method 3): R=1.38 min
MS (ESlpos): m/z = 587 (M+H)
20 Example35

5-Chloro-N-{[(5S)-3-{4-[3-{2-[(trans-4-hydroxycyclbexyl)amino]ethoxy}-2-oxopyridin-1(2H)-
yl]-3-propylphenyl}-2-oxo0-1,3-oxazolidin-5-yl|meth)thiophene-2-carboxamide



4.10-3.85 (m, 3H), 3.62 (dd, 2H), 3.52-3.43 (m, 2H), 2.93 (t, 2H), 2.68 (t, 2H), 2.35- 2.20 (m, 2H),
1.50-1.35 (m, 2H), 0.78 (t, 3H). 15 HPLC (method 2): RE = 400 min MS (ESIpos): rn/z = 575
(M-FH)k Example 37 5-Chloro-N-{
fi5S)-3-{4-13-{2-1(2-hydroxyethyDaminolethyll-2-oxopy#8fin-1(2H)-y11-3,5-
dimethylpheny11-2-0x0-1,3-oxazolidin-5-yllinethyllthiophene-2-carboxamide - 132 - HO NH 100 mg
(0.20 mmol) of Example5A are dissolved in 3 ml of anhydrous dichloromethane and cooled to -78C,
and 64 mg (0.59 mmol) imethylpyridine and 84 mg (0 29 mmol) of trifluoromethanesulphonic

anhydride are added. Afl at -78C, 121 mg (1.99 mmol) of 5 2-aminoethanol are added, cooling is
removed after 5 mm and\the phixture is stirred at room temperature for 18 h. The solvent is then

removed under reduced pressure and the residue is purified twice by preparative HPLC using a

gradient of acetonitrile and 0.3% sthength formic acid in water. This gives 27 mg (25% of theory) of the
desired compound. 1H-NMR (4
1H), 7.46 (d, 1H), 107.41-7.34 (m, 2H), 7.
(dd, 1H), 3.86 (dd, 1H), 3.61 (t, 2H), 3.5 ,(

6.33 (dd, 1H), 4.91-4 82(m, 1H), 4.20

81 (t]2H), 2,72 (t, 8 \1.96 (s, 6H).
\/K/N

30 mg (54 umol) of Example 58A, 8.2 mg (54 umolsotlium iodide and 31.4 mg (272 pumol) of
trans-4-aminohexanol are initially charged in 750oft 1,2-dimethoxyethane. The reaction is
stirred at 90°C for 8 hours. For work-up, the raactsolution is concentrated completely on a
5 rotary evaporator and subjected to fine purifigatiby preparative RP-HPLC using an

acetonitrile/water mixture. This gives 15.0 mg (4&ftheory) of the product.

'H-NMR (400 MHz, methanotl, dppm): 7.61 (dd, 1H), 7.52 (m, 2H), 7.20 (d, 1H), 7(@7 2H),

7.01 (d, 1H), 6.92 (t, 1H), 6.42 (t, 1H), 4.27 1), 4.08 (m, 2H), 3.98 (m, 1H), 3.73 (m, 2H),

3.58-3.45 (m, 1H), 3.02 (m, 2H), 2.50 (m, 1H), 2(85 2H), 1.97 (m, 4H), 1.50 (m, 2H), 1.38-1.11
10  (m, 5H), 0.83 (t, 3H).

LC-MS (method 8): R=2.06 min
MS (ESlIpos): m/z = 629 (M+H)
Example 36

5-Chloro-N-{[(5S)-3-{4-[3-{2-[(2-hydroxyethyl)aminfethoxy}-2-oxopyridin-1(2H)-yl]-3-propyl-
15 phenyl}-2-oxo0-1,3-oxazolidin-5-yllmethyl}thiophen2-carboxamide



LC-MS (method 12): R = 1 22 min MS (ESIpos): ink = 545 (M-FH)k Example 38 155-Chloro-N-{
fI5S)-3-{443-{2-fltrans-4-hydroxycyclohexyflaminolethyll-2-oxopyridin-1(2H)-y11-
3,5-dimethylphenyll-2-oxo-1,3-oxazolidin-5-ylimethyllthiophene-2-carboxamide - 133 -
trifluoromethanesulphonic anhydride are added. After 33 at -78C, 114 mg (0.97 mmol) of
trans4-aminohexanol are added, cooling is removed after 5 mm and the mixture is stirred at room
temperature for 18 h. solvent is then removed under reduced pressure and the residue is purified
twice by preparative HPL (ng a gradient of acetonitrile and 0.3% strength formic acid 5in water.
This gives 15 mg (13% of theo the desired compound. 1H-NMR (400 MHz, DMSO-d6, &ppm): 8
=9.00 (t, 1H), 8.28 (s, 1H), 7.70 (d, of -91-742 (m, 1H), 7.4%7.34 (m, 2H), 7.31 (d, 1H), 7.19 (d,
1H), 6.33 (dd, 1H), 4.91-4.82 (m, 1H), 4.2Q (t, ZH), 3.86 (dd, 1H)\\3.64-3.55 (m, 2H), 3.52|(dd, 1H),

compound. LC-MS (method 12): RE=1 2
1: 600 mg (1 19 mmol) of Example 65A are dissa
cooled to -78C, and 384 mg (3.58 mmol) of 2,6/dimethylpyridine and 573 mg 2 03 mmol) of
trifluoromethanesulphonic anhydride are added. Atter 1 h at -78C, 688 mg (5.97 mmol) of
trans4-aminohexanol are added, cooling is removed after 5 mm and the mixture is stirred at room

temperature fajpbt{y ThecPheiistiherdemevesaundes redyeesigsstianththsdigsid I PrRfied
by preparative HPLC using a 1:1 mixture of acetonitrile/0,1% strength 20diisosropylethylamine in

water. This givé263MRY P26oR BIMARBRNCOAIRIRSOMGS (o APduAd DRINQKYRINADD S IBRISH-28.C
&ppm): 8 = 8.96 @, Hidd)s 7TF@ (dadiith ZhRidn38 on@iijrafedSeh 1aker7ubAr(d,aDH) 6f28ctdotoltdihane

4.91-4.82 (m, 1H), 4 CAH). 4.20( . d - H), 2. . 2.64-2.50
(m, 3H), 2%35-%@3 ‘Fﬁ%ﬁ%?}? %?B%e?sza%h}l?'sg@%ﬁéﬁ%ﬁg‘?&gb&%ﬁgﬁhﬁ ﬁﬁ?@ég@%ﬁ‘é%éﬁﬁigﬁd
RE = 083 min\WI8 (Fblpsxnetfane. 59 (earrpnRAREARIGRheFAsaSked: Witlhgajrarethsrsiiust EXlaritite
65 (alternatip @i eaipkiuR isobind indidf duafianbydigg Sighioomaianaand sasledbigehelow
-60C. First, 24.9 g (233 mmol) of 2,6-dimethylpyridine are 30added, and 22.3 ml (132 mmol) of
trifluoromethafEAKSOFIERITTHRIE 2FQH% P RRREE BropIFLES!S Puiifiesry §RroMAaeraRYY, AsdiiGfon
of 46.1 g (388guaniaiprodivarskdreieithanekarioldddatih ol otgteblonosrs thiduykiiamst3&0mnkedfl T$op ol
is then added guijckl belaw -50C. i is. stirred in a dry-ice bath for 15 min, and the cooling
bath is thqegn re?n%v'ﬁ%.%ér@qh? Qg ggﬂ%ﬁ%ﬁlﬁéﬁrﬁ\%&icﬁhder reduced pressure and the residue is
purified by chromatography on silica gel 5 (dichloromethane/methano1/25% strength ammonia

solution 9:1:0.3J:NMB §#98UdHE0 MRy FARADNS 578 BaribiHaY, Fréd irdh thé 2810 &% Ehd3Surified
_tpr/] chrorgatogrﬁmhxrﬁnzfij,ca:gel(Gﬁphiqypg}@srgdae@mw?uw%g/a.@tirztlgw(mmmgn?@slgégq@,:11:9),2T)-
€ pro uct-contal ngtIO S ale co ne n reed from the solvent under r C ressure. 10
s oot Pq i it e el it e S Ryt
then 10 remov2datnd, 0 ) riden-ledfl Gad e s udfe(tadid)the product is dried under high vacuum. This

gives 34.1 g (73% of theory) of the desired product. 1H-NMR (400 MHz, DMSO-d6, &ppm): 8 = 8.98 (t,
1H), 7.70,6d, 3B & fBetndd Gy RBH)od Am(d,

%2
~
-
-]
=
I
o))
I

ative synthesis

2d in 18 ml of anhydrous dichloromethane and 15

MS (ESlpos): m/z = 575 (M+H)

Example 37

5-Chloro-N-{[(5S)-3-{4-[3-{2-[(2-hydroxyethyl)aminfethyl}-2-oxopyridin-1(2H)-yl]-3,5-
dimethylphenyl}-2-oxo-1,3-oxazolidin-5-yllmethyl}tbphene-2-carboxamide



1H), 7.19 (d, 1H), 6.28 (dd, 1H), 4.91-4.82 (m, 1H), 4.44 (d, 1H), 4.20(t, 1H), 3.86 (dd, 1H), 3.64- 3.55
(m, 2H), 2.72 (dd, 2H), 2.64-2.50 (m, 3H), 2.35-2.23 (m, 1H), 1.96 (s, 6H), 1.82-1.71 (m, 4H),
151.20-0.89 (m, 4H). Example 39 5-Chloro-N-{ fi5S)-3-{443-{
2-[(trans-4-hydroxycyclohexyfiaminolethoxy1-2-oxopyAdh:=1(2H)- y11-3
,5-dimethylpheny11-2-0x0-1,3-oxazolidin-5-yllinethylithiophene-2-carboxamide HO 20 211 mg (0.393
mmol) of Example 73A,62 mg (0.41 mmol) of sodium iodide and 226 mg (1.97 mmol) of
trans-4-aminohexanol are irmti charged in 3.5 ml of 1,2-dimethoxyethane. The reaction is stirred at
90C for 15 hours. For work-up, tihgjreaction solution is concentrated completely in a rotary evaporator
and then taken up in a dichlorome e/wategnixture and stigied at RT for 10 min After phase
hefichloromethaje. 25The combined organic phases
are washed with a saturated aqueous sgdi Qlutiory. r-135- dry'gw er sodium
sulphate, the drying agent is filtered ofAand t \ ; ved[completely ofi a Nytary evaporator.
The residue is pre-purified by chromato 3 10:1, addition of
1% ethyldimethylamine). Subsequent purificati preparative HPLC using|an acetonitrile/water
mixture gives 104 mg (43% of theory) of the desited 5product. 11-NMR (40@MHz, DMSO-d6, &ppm):
8 =8.99 (t, 1H), 7.61 (dd, 1H), 7.43-7.36 (m, 2H), 7.20 (d, 1H), 7.15-7.07 (m, 2H), 6.34 (t, 1H),
4:88-4.80 (1, 168 A 23bd BB IR AL A SR AR N300
(m, 1H), 2.07-1.95 (m, 2H), 1.96 (s, 6H), 1.88-1.80(m, 2H), 1.41-130_5éé_rﬁ‘n\€,i H), 1.23-1.12 (m, 2H). 10
HPLC (metho83)eREC=-38% nARNS (28 1HbSP oD &f =2 iy phEd B4 regh|Gke \opmol) of
fi5S)-3-{443-{24{ddnyehanyatiyiprainolathgaytie-axe Ridin- KBEH-¥ 178%, 121 mg (1.99 mmol) of

dimethylphenyll-2-ox0-1,3-o0xazolidin-5-yllmethyl } thiophene-2-carboxamide HO 255 mgq (0.475

ol of Exa PSR SH g o 80 R G LB an UG AT TS ) (D NG S
are d.issolved.tamfpznaﬂvmé Ic2-dBnethidiey sthlaerd as dhstir reanat/ @D fed&ﬁehopmss_s}am \.aodkthp,r&m}due is
reaction solutigpi&.coRRENEHER SATRIE BN ¢ &iﬁﬁ%@%@&%{@éﬁ{rﬁﬂ%%@d%%%‘@n‘éﬁ@%ﬁ{&r‘ﬁﬂd%go

ml of a dichloromethane/water mixture and stirred for 20 10 mm After phase separation, the
aqueous phas® WaitrdENePXfth 2 cRfbronte fHdReoryhel (ERINHSABRGEAR phases are washed with a

saturated aqueous sodium chloride solution. After drying over sodium sulphate, the drying agent is
filtered off and'thmael\(@00 iB FeMDVESIOLR Nalppig]\b engeomotaryHey 38w o Hhe . mesid ueHs, prgiadihy

cinymabyiriie L o 135 S 0 ot 1 BRI 420 s 0 306

(dd, 1H), 3.61 (t, 2H), 3.54 (t, 2H), 2.94 (t, 212)81 (t, 2H), 2.72 (t, 2H), 1.96 (s, 6H).

LC-MS (method 12): R= 1.22 min
MS (ESlIpos): m/z = 545 (M+H)

Example 38

15  5-Chloro-N-{[(5S)-3-{4-[3-{2-[(trans-4-hydroxycyclbexyl)amino]ethyl}-2-oxopyridin-1(2H)-yl]-
3,5-dimethylphenyl}-2-0xo0-1,3-oxazolidin-5-yljmeththiophene-2-carboxamide

H

100 mg (0.20 mmol) of Example 65A are dissolve®Biml of anhydrous dichloromethane and
cooled to -78°C, and 64 mg (0.59 mmol) of 2,6-dimgkdyridine and 84 mg (0.29 mmol) of



- 136 - 1H-NMR (400 MHz, DMSO-d6, &ppm): 8 = 9.07 (t, 1H), 7.78-7.72 (m, 1H), 7.41-7.35 (m, 2H),
7.20 (d, 1H), 7.08-7.02 (m, 2H), 6.31 (dd, 1H), 4.92-4.81 (m, 1H), 4.22-4.12 (m, 2H), 3.92-3.86 (dd,
1H), 3.63-3.56 (m, 4H), 3.40-3.27 (m, 3H), 3.23-3.17 (m, 2H), 2.97-2.92 (m, 2H), 1.96 (s, 6H). HPLC
(method 2): RE = 3 80 min 5MS (ESlpos): rn/z = 561-(M¥H) B.Evaluation of the pharmacological
activity The suitability of the compounds according to the invention for treating thromboembolic
disorders can B ERIBHERAESH BRRILC AR MAHIG YSRGS Y IeAL - 45 Te st A S s SHIHRAN RS Ba Si)
Measurementshthiadaci@ingladridiea ircoolffey Eoreetaraingtdnia factothéanmhibidion sdrilee at room
substances lisjed, oy, abialagicaplest sysiam.isconsiaiedn woich ihs sonversion gl fasipr g
substrate is used for o‘etermlnlng he enzymatic ac |V|Py of human factor apf—elere,efactor a cleaves
aminomethylcBurifigdrivieRiol Ryenataiiyeet ALcresiveriyr adiphaketpriptidiansiBsvaireriggh formic acid
determinagiong.afgeariied g BIRIQHMRPRER AP RlaReESIAJMRAgSted are dissolved in various

concentrations in dimethyl sulphoxide and incubated for 30 min with human factor Xa (1.3 nmo1/1
dissolved in 50 mmol/1 of Tris buffer [C,C, C-tris(hydroxymet inomethane], 100 mmal of sodium
chionide, 5 B Ve CAB U A e AR BENTTE Shl By 0T Mo ebbhar
substrate (5 unts), BotHESI (G IZHrg-BM@, fidt)) BaShEim) BBt atididt. Aftar820(m i kheoh@titn),

e sal = L1208 WAL S B0 g sy BTESRAT A i

measured emissions of the test batch test su mpare trol batches

without test sub3taAdé BaR (Einfthyl 961 ihdhbeli?ddatbdbst-20rsidhce. iBHlinmBehSPeeibRRIBRIAAd

the 1C50 Mpluesgrgscalesiieddiomndiercracentat N deikiinpRlali@nships. a.2) Measurement of
thrombin inhibition in buffer 25To determine the thrombin inhibition of the substances listed above, a

biological test system, is constructed jn which the conversion of a thrombin substrate is used for
determining th%ééreﬁ\%gtﬁgogf:%atb%%%ln@ﬁ thrombin. Here, thrombin cleaves aminomethylcoumarin,
which is measured fluorescently, from the peptidic substrate. The determinations are carried out in
microtitre platé4> (ESposi B at8438MBmm with human thrombin (0.06 nmo1/1 dissolved in 50
mmo1/1 of Tris buffer [C,C,C-tris(hydroxymethyl)aminomethane], 100 mmo1/1 of sodium chloride,
0.1% BSA [boritersgiverswlthesis]:pH 7.4) at 22C. The substrate (5 mai
Boc-Asp(OBz1)-Pro-Arg-AMC from Sachem) is then added. After 30 min of incubation, the sample is
excited at a W@M@"?f@@%%ﬁ@loﬁ]@@ﬁﬁﬁ@ SIRISTORIS BRI A ABYABLSTMEHRAARMIRShe and

emissions of the test batches with test substance are compared to the control batches without test
substanc%ls(onﬁ?%'ﬁﬁetﬁwy@&ptﬂﬂgo@ﬂﬁé‘ﬁga@'éﬁt@?gub%ftg%é'mwwmyﬁgmW@x‘i”%)(%rﬂa AR
values are calgiflatednficanaties tonaebtsatioorietisity aetiith raraps: - 2831 Dege nmyn@tion mfiitip selecisvity

10To demonsijale.ihe seloGi o s, BB RS A ISSPRRMIR IR ARR SioL R PG

temperature for 18 h. The solvent is then removedet reduced pressure and the residue is
purified by preparative HPLC wusing a 1:1 mixture aicetonitrile/0.1% strength
20 diisopropylethylamine in water. This gives 263 8§% of theory) of the desired compound.

'H-NMR (400 MHz, DMSO¢s, dppm): & = 8.98 (t, 1H), 7.70 (d, 1H), 7.48-7.33 (m, 3HRF (d,
1H), 7.19 (d, 1H), 6.28 (dd, 1H), 4.91-4.82 (m, 1&}4 (d, 1H), 4.20 (t, 1H), 3.86 (dd, 1H), 3.64-
3.55 (m, 2H), 2.72 (dd, 2H), 2.64-2.50 (m, 3H),5322323 (m, 1H), 1.96 (s, 6H), 1.82-1.71 (m, 4H),
1.20-0.89 (m, 4H).

25 LC-MS (method 14): R=0.83 min
MS (ESlpos): m/z = 599 (M+H)

Alternative synthesis 2:

39 g (77 mmol) of Example 65A (alternative syntBgsare dissolved in 1.17 | of anhydrous
dichloromethane and cooled to below -60°C. Firdt923) (233 mmol) of 2,6-dimethylpyridine are
30 added, and 22.3 ml (132 mmol) of trifluoromethamgsonic anhydride are then added dropwise.



the test substances are examined for their inhibition of other human serine proteases, such as factor
Xlla, factor Xla, trypsin and plasmin. To determine the enzymatic activity of factor Xlla (10 nmo1/1
from Kordia), factor Xla (0.4 nmal from Kordia), trypsin (83 mU/m1 from Sigma) and plasmin (0.1
us/m1 from Kordia), these enzymes are dissolved (50 htho1/1 of Tris buffer [C,C,C- 15
tris(hydroxymethyflaminomethane], 100 mmo1/1 of sodium chloride, 0.1% BSA Ebovine serum
albumin], 5 mAMBR7 LB B R BHtorfi€O e #f 46cLifc(RR<To 18 i ATHIQEEK Yt REQ i of
various concedtitaftooséthdimeihyll 3s0phoafdsoprehalas withdeia ejbicksuin hexide-BoHmutieshixture is

substance. Thg.enzymatic reaction is t starteds addition, of the appropriate subsgrates (5 [Imola of
FPro-Phe-ArgL AP e ot Bl e o P AR S S e S s

Sachem for Trigheaves wizd et BOCaH ([MESSLARRA A RS drsiitsd dpe ehfonfaiowiertis, S0 sititel geof
MeOSuc-Ala-RiriAMfaiomeareitisiy BIRsSTBR)- MiabRA tekRpdioniimenel 3Pdaitt@iAdning

fluorescence is measured (excitation- 360 nm, emission: 460 nm). The measured emissions of the test

batches with tE8CUARS AT EUPRIREHh J4ed o dGoRahyP B rRILL TRthBut TV SRYRSTaREY @nRHGRShy
sulphoxide insigianl @btastrsuiegitastbariol/ 286listeshytis udphoside rissnd the IS sa nalygsdue-caludlaiegl
from the concentagion/actvipiglalienshiehear h Resminalignal s factpraahibiion gt of
the potential intiBitors in plasma samp?l%s 50 determine the mnibition of ractor Xa i p%sma samprfgs,
the factor X pressgharnal ik e sesodvtivatdt pyca pase dsidfohnientrrsnagiderddnd The fadventxia then

activity ok ¢fs inbiaéien By Reenirldnhibliees isEeB1eaH it @isasitiathab AbRamadsnicratbgivate:

- 138 - 30 pl of citrate %Lasma (Octapharma) are mixed with 10 pl of the subtance dilution. Then, either
20 pl of a solutitrt 8 AL LPeRBKIATREZERT PigsGEnom (RVV); RVV reagent: Pentapharm

121-06, final concentration 0.6 mU) in an agueous calcium chloride solution buffer (final concentration
of calcium chloHdEVIROB.0)\diH 2l BOH e 0dis GadE M IthloTide &hlatiyn7(@8al 33 ncahigation of

calcium chlori : ' t RVY reagent I r siimullat re added.
Aiter acdiion 0120 o oo St Dol e (R e B L o
diluted in wate?)>h &€ thiples’artdtheiburelriid &S iR B ReadEmudiNg Bnithslréfnbrt fiferibt).
405 nm each mipwitegaveh apgriod of 20 minutes. The IC50 value is determined when about 70% of
the maximum signal is reached (about 12 mm) 10Representative activity data from this test are listed

in Table 1 beI%/)\(/érEaPeI%gl Example No. IC50 [nM] 6 319 11 10 15

5-Chloro-N-{[(5S)-3-{4-[3-{2-[(trans-4-hydroxycycloexyl)amino]ethoxy}-2-oxopyridin-1(2H)-
yl]-3,5-dimethylphenyl}-2-oxo-1,3-oxazolidin-5-yl]athyl}thiophene-2-carboxamide

HO

20 211 mg (0.393 mmol) of Example 73A, 62 mg (0.41 Mnuf sodium iodide and 226 mg
(1.97 mmol) of trans-4-aminohexanol are initiallyacged in 3.5 ml of 1,2-dimethoxyethane. The
reaction is stirred at 90°C for 15 hours. For wops-the reaction solution is concentrated
completely in a rotary evaporator and then takemupdichloromethane/water mixture and stirred
at RT for 10 min. After phase separation, the agaguhase is extracted with dichloromethane.

25 The combined organic phases are washed with aasetuaqueous sodium chloride solution. After



13171618 21 11 36 29 37 29 38 34 a.5) Determination of the thrombin-inhibitory activity of the
potential inhibitors in plasma samples 15Various concentrations of the substances to be tested are
dissolved in dimethyl sulphoxide and diluted with water. In white 96-well plates having a flat bottom, 20
pl of substance dilution are mixed with 20 pl of ecarirr $8Rition (ecarin reagent, from Sigma E-0504,
final concentration 20 mU per batch) in Ca buffer (200 mM Hepes + 560 mM sodium chloride + 10 mM

calcium chlorid®P9 A6y S4B WRRas HT%?@&‘%G%PW%%Q&%%%%&Y&FBIF FRPRGHRABPISIEN
of 20fluorogenda treromaloinys Lhgipatatdirormi@acksiuel 120 pfmahaﬁmenhi@hmc@@am;olbh) wnaba?Ogajl of

- 139 - citrate @%ma fram.q 9tq€garnﬁ) Are ggsd &ni_jo;' ed tt} rgug u-tls-nteéb“ flllsll,f)e”r by

measured in a pec raFfuorplus eader uélng an excnatlon m-and em| sion

465 nm each mm&bwr&’bermmmm@@emmqos@wg@ 1@@&@%&%@%@%&%60%!@
the maximpim sjgpglds reached (about 12 mm) SRepresentative activity data from this test are listed in
Table 2 below: Table 2

'H-NMR (400 MHz, DMSO#ds, dppn): & = 8.99 (t, 1H), 7.61 (dd, 1H), 7.43-7.36 (m, 2RO (d,
1H), 7.15-7.07 (m, 2H), 6.34 (t, 1H), 4.88-4.80 (bhf), 4.23-4.15 (m, 3H), 3.92-3.65 (m, 1H),
3.61 (dd, 4H), 3.40-3.31 (m, 3H), 3.13-3.03 (m, 121P7-1.95 (m, 2H), 1.96 (s, 6H), 1.88-1.80 (m,
2H), 1.41-130 (m, 2H), 1.23-1.12 (m, 2H).

10 HPLC (method 2): R= 3.84 min
MS (ESlpos): m/z = 615 (M+H)
Example 40

5-Chloro-N-{[(5S)-3-{4-[3-{2-[(2-hydroxyethyl)aminfethoxy}-2-oxopyridin-1(2H)-yl]-3,5-
dimethylphenyl}-2-oxo-1,3-oxazolidin-5-yllmethyl}tbphene-2-carboxamide

HO

vl

15

255 mg (0.475 mmol) of Example 73A, 74 mg (0.50 Mmsodium iodide and 145 mg
(2.38 mmol) of 2-aminoethanol are dissolved inmldf 1,2-dimethoxyethane and stirred at 90°C
for 15 hours. For work-up, the reaction solutiorcamcentrated completely on a rotary evaporator
and the residue is taken up in 100 ml of a dichtethane/water mixture and stirred at RT for
20 10 min. After phase separation, the aqueous phasextracted with dichloromethane. The
combined organic phases are washed with a satueapeelous sodium chloride solution. After
drying over sodium sulphate, the drying agentlieriéd off and the solvent is removed completely
on a rotary evaporator. The residue is purified biiromatography on silica gel
(dichloromethane/ethanol 10:1 -> 5:1, addition &b &thyldimethylamine). This gives 168 mg
25  (58% of theory) of the desired product.



Example No. IC50 [nNI] 6 143 9 10 10 24 13 16 16 10 21 34 36 36 37 15 38 30 a.6) Thrombin
generation assay (thrombogram) The effect of the test substances on the thrombogram (thrombin
generation assay according to

10

15

20

25

-136 -

'H-NMR (400 MHz, DMSO#ds, dppn): & = 9.07 (t, 1H), 7.78-7.72 (m, 1H), 7.41-7.35 ()2
7.20 (d, 1H), 7.08-7.02 (m, 2H), 6.31 (dd, 1H),248081 (m, 1H), 4.22-4.12 (m, 2H), 3.92-3.86
(dd, 1H), 3.63-3.56 (m, 4H), 3.40-3.27 (M, 3H),BR17 (M, 2H), 2.97-2.92 (m, 2H), 1.96 (s, 6H).

HPLC (method 2): R= 3.80 min
MS (ESlpos): m/z = 561 (M+H)

B. Evaluation of the phar macological activity

The suitability of the compounds according to tmeintion for treating thromboembolic disorders

can be demonstrated using the following assay \ste

a) Test descriptions (in vitro)

a.1) Measurement of the factor Xa inhibition in buffer

To determine the factor Xa inhibition of the sulbsis listed above, a biological test system is
constructed in which the conversion of a factorsklastrate is used for determining the enzymatic
activity of human factor Xa. Here, factor Xa clesnaminomethylcoumarin, which is measured

fluorescently, from the peptidic substrate. Theedwminations are carried out in microtitre plates.

Substances to be tested are dissolved in variouseotrations in dimethyl sulphoxide and
incubated for 30 min with human factor Xa (1.3 nfindissolved in 50 mmol/l of Tris buffer
[C,C,C-tris(hydroxymethyl)aminomethane], 100 mmalflsodium chloride, 5 mmol/l of calcium
chloride, 0.1% BSA [bovine serum albumin], pH 7a4)22°C. The substrate (5 pmol/l Boc-lle-
Glu-Gly-Arg-AMC from Bachem) is then added. Afted Bin of incubation, the sample is excited
at a wavelength of 360 nm and the emission is medsat 460 nm. The measured emissions of the
test batches with test substance are comparecetoaitrol batches without test substance (only
dimethyl sulphoxide instead of test substance medtlyl sulphoxide) and the dgvalues are

calculated from the concentration/activity relasbips.
a.2) M easurement of thrombin inhibition in buffer

To determine the thrombin inhibition of the substm listed above, a biological test system is
constructed in which the conversion of a thromhibstrate is used for determining the enzymatic
activity of human thrombin. Here, thrombin cleawasinomethylcoumarin, which is measured

fluorescently, from the peptidic substrate. Theedweinations are carried out in microtitre plates.

Substances to be tested are dissolved in variouseotrations in dimethyl sulphoxide and



10 Hemker) is deteremined in vitro in human plasma (Octaplase from Octapharma). In the thrombin
generation assay according to Hemker, the activity of thrombin in coagulating plasma is determined by
measuring the fluorescent cleavage products of the substrate 1-1140 (Z-Gly-GlyArg-AMC, Sachem).
Reagents from Thrombinoscope (PPP reagent: 30 pMi&tombinant tissue factor, 24 uM phospholipids
in HEPES) are used to start the coagulation reaction. The reaction is 15 carried out in the presence of

varying concelitr4f8isd dptekt JiBstARtYPIRcuGRR SRAR RS Al f1oFe 39eM BN 8Mbits Ciffistator
from Thrombinoscapeiihyskaxwihoss/zmitlyticraciyit 09 requintddoingaicutatig thesthRHAb D@ty

in a plasma sample. -140 - calibrator are incubated at 37C f m After additign of 20,pl of 2.5 mM
thrombin subs?real%emlnagJ rr?]'m 5)2'34,36%%%3%0 %§§\b %E?%m%ﬁ%a?&ﬁ%%ﬁ%gﬂzg {ﬁe&ﬁé&hgn&m
generation is frRaekrradseihery 2treh\Afies geriog of Iy baithrsazure iseprditechatiedayelpsiad #f 360

fluorometey (FHRraRkafeARREERTRTEASIER &laghomtiefwriEhsiSNMRLACI S PACRB ith test

dispenser. Using the 5 Thrombinoscope software, the thrombogram is calculated and presented
graphically. \Aﬂ%ﬁ?ﬁ%‘i’cﬂf&téarﬁ?@@fbﬂbﬂ'&%ﬁ%‘%‘é‘r&ﬁ’i&?@%‘?"i%ﬁﬁrﬁ‘é@ﬂﬁ%‘fd%?ﬁl@'ﬁ@ /| Stfphoxide
(endogenous thsabinpesntahsand startdailethyl) dogironitrative oGthearricangdatunytadtiviyh Tihe
anticoagulator Oa%tei\ﬁ'%tr%tcl)f ntp% Jest F':,Lib slances is determined in vitro in human plasma, rabbit 10
plasma and ra pr]asma. 1o IS e¥1c1e BI00d 1S drawn off in a mixing ratio of sodium citrate/blood of 1/9
using a 0.11 molar sodium citrate solution as receiver. Immediately after the blood has been drawn off,
it is mixed thoResigPHEEmENBBARrALIEEPALANHYt 4000 g for 15 minutes. The supernatant is pipetted off.
The prothrombin time (PT, synonyms: thromboplastin time, quick test) is determined in the 15
presencelof varyidgnuostené #imasledtieity stiistanbstantiie mspespontdingisiolaadt fasiogXadonimiercial

fest kit (NeopIgati(n) G BeehringerMARAT AL HAMRIAGREY h RSO THIRIASIAMON such as factor

Instrumentation Laboratory). The test compounds are incubated wit plasma at minutes.

Coagulation igtenfatefe sy d@RiBnanchRHRFPBRIdStirf eApknieet RIRZWHRNT casiiilatioin fetiris
determined. The)GRRGAMERH KD RIS Shst RN W) Efie Riedia) dewing s /R RhepRkindime

is determined. The thrombin time (TT) is determined in the presence of varying concentrations of test
Subataned or METBACUHAIFY CONIc (iRt A RERe N e PR Ly bie USRS
The test eeompois(ids @semethiphtadneitiethenelasiod atr3olC &bredunamidede COAGIBBH [isdviea starked

by addition of ' he time w C i rsd [ -

s concentratio S G o e 0o in
activated artiaV BB NESIY AABS AP HMat e sedRiIAedsnalRe priketite bl amp¥eaceibaiioesof
test substance; bR ELERPOEIDE SV R HSINT A GRMMEIGRhIRMK Of Theeagnbpiras KRahales

The test compounds are incubatﬁd with the plasma and the PTT reagent (cephalin, kaaglin) at 37C for 3

minutes. CoadalHfis i thER GAREL by AMG BT Pas I RhiRER 238 HGHbY BaG IRt YvNG:
coagulatizn oG fsodetBachieed farhergpsioemratiarlob ezt sEhst@Bet avhighdfle dtea dacbkng foi the

APTT is determined.g.8) Jhr elas / (thrgmb %ﬁtpﬁgr - - .
thromboelastofgggf}t?fri\fl}g1 cgrér]léqcsﬂ c?tﬂ ﬁhﬁ%@@é‘%‘nﬁ%%@n oe as?{g]g}srg%}#\ékoﬁég%ll?r%%n eﬁ];tg}gh%rr]m
and its accessBAERAERID BNE §1h 3P haim G4 AEm EMOS SeRAIERIMAFSIH &4h (REFRISN d REANNGT ISeRéieiRaind
into sodium cifgtempnenetinsdiaradSanstaiind hs bleogdn HasomeneveliasiakaPhie ROHPAESIG te

shaker and preincubated at 37C for 30 mm A 2 molar stock solution of calcium 5 chloride in water is
prepared. ThiSRBALRA9D Wit4h &5heyhsBes, QrongineBiRiv R g RdIglidRSFarkAENce
measurepsentd2fethydf tupROada)y aattiuhe cigiovaleesolatoncateulaitdllfrohartged mdockreratips/gfitial
concentration r%flaﬁ%ﬁ ghloride 12.5 mM). 3.2 IA of substance or solvent are added. The
measurement is started by addition of 300 ttl of whole blood. After the addition, using the tip of the
pipette, the mixture is briefly drawn into the pipette and released 10 again without generating air
bubbles. The AéaBEHEMENMtSTAHIBS @GE%\%?‘H‘BIQ‘M{HYO?%!S'Wo‘?fr%rﬁ%‘%i‘%ﬂﬁbéﬂ‘%ﬁ@r? fib RIS
sets in. For evalniplien, the following parameters are determined- CT (clotting time / [sec.]), CFT
(clotting formation time/ [sec.]), MCF (maximum clot firmness / [mm]) and the alpha angle pi. The

measurement-pOIfis AtG AelREMIRANRYEDY AiSREoRdSAPMLRRIRSRAEHA SrpRCally, N ne ¥aXISfoL

MCF [mm] and the x axis for time [sec.]. 15 a.9) Inhibition of the thrombus-bound coagulation factors
thrombin3$hd gfttisd, by a protease from rattlesnake toxin. felekor Xa activity or its inhibition by potential

inhibitors is then measured by addition of a chrgemic substrate.

Various concentrations of the substances to bedeste dissolved in dimethyl sulphoxide and

mixed with an aqueous refludan solution (10 pg/tm)clear 96-well plates having a flat bottom,



Blood clots formed either prior to initiation of therapy with anticoagulants, during therapy breaks or in
spite of therapy contain large amounts of coagulation factors which may favour the progressing
thrombus formation. These coagulation factors are bound firmly to the thrombus and cannot be
washed out. In certain clinical situations, this may resut8th-a risk for the patient. In the 20 tests carried
out below, both thrombin and factor Xa having biological (procoagulatory) activity can be demonstrated

in human throfftbi HEHOHPBRITER HRARE PR BT Sr@ SIhBRNH OftfB% R ADRTaM BHsim ARy Sither
examined for thedativitysollitius o unchtieagalkationfa(Roksigiror homa(Riag tBv X arehgahis Fsrda 3 mi

of plasma are ygixed with 30 pi of 25 lipid yesicles and 30 ttl of an aguegqus calcium. chlorid SO#Jti nin
2 4B el TP B R P 1 T SR A B RO

with constant &gitegiira{BOfmalLi TR ifraded Mmedie efdhsfesreeblifdlatiew ddovids saPdpRite
and washed twige ¥R %6 SERAGHD SRR Gl fe S PN RURfAREEFeieiHedma dheiBagtPus

being dabbed on filter paper during the washing steps. The thrombus is transferred into buffer B
(Owens 30 VetBRAIBUAE, A48 S AVISh PHLIRAERE fO 15 AfirCHMBRY SPRHaIH AP af N FRUBARY in
test substancel @ vafislisBzmheenraiBass didastfen Wdar Bthenghe$ hecclotasusethenavEsivacitiviceResader

described abovg.nThe trelrosrlpbi rr%retqﬁgpefi t&agsg%rregnir%oabuff%q% f(%0 moi Qwr ' es ee{lcdna}!s
Buffer, 1% BSA aid 156 MM calciim chlori e? and meubated With or without 06 Ftv prothrombin for

45 mm The regetsmirestobisacbyudditoriche mekisham stomedsheslahodt TAain)142 - thrombin
activity is measured separately in the thrombus in buffer A (7.5 mM Na2EDTAx2H20, 175 mM sodium

chloride, 190 Badhrdddfiativoraiitilng saperoaiant fresnakaikst ats® 1 be@us end, the substrate 1-1120 in

used in a final concentration of 50 pM, and the resulting fluorescence is measured in a fluorescence
plate reader (%%Q{é@nm). 5The activity of this thrombus-bound thrombin cannot be suppressed by a
selective factor Xa inhibitor in therapeutically relevant concentrations. In contrast, it can be inhibited
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20

a.5) Determination of the thrombin-inhibitory activity of the potential inhibitors in plasma

samples

Various concentrations of the substances to bedeste dissolved in dimethyl sulphoxide and

diluted with water. In white 96-well plates haviagflat bottom, 20 ul of substance dilution are

mixed with 20 ul of ecarin solution (ecarin reageinbm Sigma E-0504, final concentration

20 mU per batch) in Ca buffer (200 mM Hepes + 58@ sodium chloride + 10 mM calcium
chloride + 0.4% PEG) or with 20 pl of Ca buffer (asstimulated control). Furthermore, 20 pl of

fluorogenic thrombin substrate (from Bachem I-11f2@l concentration 50 umol/l) and 20 ul of



The experiments are repeated with thrombi taken from the left ventricle of patients during heart
surgery. To this end, the thrombi were thawed and divided into pieces (wet weight 10-100 mg). 25
Depending on the protocol, the thrombi are used after repeated washing or without washing, and the
thrombin activity is measured analogously to the meth&83described above using the substrate 1-1120
(final concentration 100 pM), a.10) Specific diagnosis of impaired coagulation and organ function in

endotoxaemicHIRIE Apradiemr
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added to 50 |AVGK{sArRigR dstreasheshlebious Hakem) 5 briefly and incubated at room temperature for
15 mm The samples are filtered off with suction, and the well is washed 3 times with wash buffer (300
ttl/well). Daringrépecsasiaingsathaqiich isdenmayecsby ia@pinmbie plarweonjugate solution (100 til) is
added, and the plate is incubated at room temperature for 15 mm The samples are sucked off, and the
'glfs with wash buffer (300 p1/well). Chromogenic substrate (100 ttl/well) is then
added, the plate 1s I0incubated in the dark at room temperature for 30 mm, stop solution is added
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a.6) Thrombin generation assay (thrombogram)

The effect of the test substances on the thrombodgthrombin generation assay according to

Hemker) is deteremined in vitro in human plasmaté§Plas® from Octapharma). In the thrombin

generation assay according to Hemker, the actigitythrombin in coagulating plasma is

determined by measuring the fluorescent cleavagduygats of the substrate 1-1140 (Z-Gly-Gly-

Arg-AMC, Bachem). Reagents from Thrombinoscope (P&&yent: 30 pM recombinant tissue

factor, 24 uM phospholipids in HEPES) are usedaa she coagulation reaction. The reaction is

carried out in the presence of varying concentnatiof test substance or the corresponding

solvent. Moreover, a thrombin calibrator from Thiwnoscope is used whose amidolytic activity

is required for calculating the thrombin activitya plasma sample.

The test is carried out according to the specificat of the manufacturer (Thrombinoscope BV):

4 ul of the test substance or of the solvent, 76fdlasma and 20 ul of PPP reagent or thrombin



b.1) Arteriovenous shunt and haemorrhage model (combi-model rat) Fasting male rats (strain: HSD
CPB:WU) having a weight of 300-350 g are anaesthetized using Inactin (150-180 mg/kg). Thrombus
formation is initiated in an arteriovenous shunt in accordance 30 with the method described by
Christopher N. Berry et al., Br. J. Pharmacol. (1994),- 4% 1209-1214. To this end, the left jugular vein
and the right carotid artery are exposed. The two vessels are connected by an extracorporeal shunt
using a polyetANEFIAUBE BRBBYE RInGitfPoP M ANGERAR o h e RiddRe MM FURRhSHESE A8 is
attached to a fothen plelyeshgenetmbef(BEALAORoh®l leslgilmot Riemhehicbrabintgis:eatiough enetsimgon
thread arranged to f%m a loop, to form atlh%rcl)nrn]bwgnlc surfa%e.. Toﬁuﬁ]xtracogp real cw&uﬁ@on |

; )
maintained for 15 fnfhu e%\./elthgeps%?r?t% en femove “éﬁ’a“?ﬁe'ﬁ?/ real Wimj?ﬁ%n%ﬁror LljjgrigSkan

weighed immethiaesh). fote WeajmooEteetsnylitiedhwatidao 3 AS0nfiitet draifnainé d bisornNsiee digiagirtihent
is started.sTo dgiHMmed @les.‘%ﬁli\ﬂgrg,mﬁreiWWX@W@(%@ﬂiﬁﬁooﬁage?ﬁé@td?gﬁm@éiﬂn’\m?aEiF?sOf

the tail of the rats is docked by 3 mm using a razor blade. The tail is then placed into physiological
saline kept at SYSHPEFARIFE? B WAKHRAG BRIEH N9 SHTBALRE R AN B DRI BENRIE ShP5 Rt
What is determuneatiafesihe dianetaintil bleeding ceases for at least 30 seconds (initial 10bleeding time),
total bleeding time over a period of 15 minutes (cumulative bleeding time) and the quantitative blood
loss via photogﬂtwmfbﬂt@q@éﬁﬁ&g&&g@%ﬁg}@Iobin. Before the extracorporeal circulation
is set up and the'tip of the tail is docked, the test substancCes are administered to the animals while
awake either infravenously via the contralateral jugular vein as a single bolus or as a bolus with

i } ST

subsequent comtiaBULRAYGBRYABMIN U EhrY BB By XY R AR s bt
required:1°B$lasffer atd 728 pREIAA. J ofa@1dptaotbiselwiviple Mo rtto Nbsdd06404:ARIH0HH61

f KH2PO4 p a. | 1000) and g.0f |
S oBoma Kraft Lo W DA S st PR ol el HCPERE 6 PHATBLRn
with water andltRwHAfFdSigetRedhTEmuabbLRNd e Tagedede W FRAOIH or 551inytes sOaRAYRRIBRIE K

3 H20 p.a. (forexpairig dierck Art. No. 1.06267.0500) are weighed into a 100 ml measuring flask and
dissolved in 50 ml of water, 2.4 g of glacial acetic acid are added, the mixture is made up to 100 m|

with water, eyt 15 SRBS AN A ISP IHBIRBRL oD AR egP e
15 presence of varying concentrations of test substamic the corresponding solvent using a
commercial test kit (Neoplastin® from Boehringer iviaeim or Hemoliance® RecombiPlastin
from Instrumentation Laboratory). The test compauack incubated with the plasma at 37°C for
3 minutes. Coagulation is then started by additadnthromboplastin, and the time when
coagulation occurs is determined. The concentratfdast substance which effected a doubling of

20 the prothrombin time is determined.

The thrombin timgTT) is determined in the presence of varying emications of test substance

or the corresponding solvent using a commerciadlkiegthrombin reagent from Roche). The test
compounds are incubated with the plasma at 37°@ faninutes. Coagulation is then started by
addition of the thrombin reagent, and the time wiweagulation occurs is determined. The

25 concentration of test substance which effects dlitogi of the thrombin time is determined.

The activated partial thromboplastin tif@PTT) is determined in the presence of varying

concentrations of test substance or the correspgreblvent using a commercial test kit (PTT

reagent from Roche). The test compounds are inedbaith the plasma and the PTT reagent

(cephalin, kaolin) at 37°C for 3 minutes. Coagulatis then started by addition of 25 mM calcium
30 chloride, and the time when coagulation occurseieminined. The concentration of test substance

which effects a doubling of the APTT is determined.

a.8) Thromboelastography (thromboelastogram)



Destilled water Preparation of the calibration solutions: - 145 - DMSO is added to a concentration of
600 jtg/ml (for example 0.5 mg of active compound + 833 pl of DMSO) and the mixture is vortexed
until everything has gone into solution. Calibration solution 1 (20 pg/ml): 1000 pl of DMSO are added to
34.4 pl of the stock solution, and the mixture is homog&hlzed. 5Calibration solution 2 (2.5 pg/ml): 700
pl of DMSO are added to 100 pl of calibration solution 1, and the mixture is homogenized. Preparation
of the sample SBRuHYRSROSIABIRLBRM OIS fE)"i‘@SﬂJlﬂHhé@thtUB RIS NOPRAS BRI AN RATEN (% mg
of the active cemnaphmimr&n&@gheabescﬂeateiupmmaom mla‘émmmiort%afaddamln iulvm(irmblendarrfm
No. 0030 10120.09 B buffer pH. 7.4 is adde fQ ncent tlo /1 (for exa e 5 mg of
mctive comport S S A B et OGRS ReReet o e A hr MR & R

acetate bufferlprmﬂtl@nAb‘m & shakef el @éﬁmldmtqﬂb@w&@@wwgbﬁ‘ea ra@arrm fittoton @ﬁpalcmm
Eppendort Satgylbnak IH%(EHE%?QB&?@JH’NB i9i0tdd ARt h8 6%?@?9‘%’@%9 HisBdfupriciagiiged

concentration of 5 g/1 (for example 5 mg of active 15compound + pl of acetate buffer pH 4.6).

Sample solutiGR'HP8oIGBNIHEES BIEGSHSTE Y APwHiSF: RisoaPs t’i‘i@’%ﬁ“ﬁhé%@fi‘% mﬂﬁﬂrﬂ:{ear‘@'“a”y
weighed accutniglysatm %@'oﬁpﬁmrt&af@w&aﬁmubenmwfﬁrs NM)O@:ﬁD 3P0uDSEnandr

poPractce: THO VGRS e aritt FRS et LF QDGR or O MU Rl g AER
temperature- aalqidﬁ!ablelshi@kme(ﬂm ekalnﬂpMpEppetmonﬂlﬂmhnl@ﬂwmawmﬁmuAﬂ mt@mmesad
with 'nterf@angﬁéhl%ﬂ%lf GeePltin dﬁ%@rzb%glgélgﬂ?et Gk RAEDRIES ot BRENLASELESR BB dRkER

from these solutions and transferred into Beckman Polyallomer centrifuge tubes (Art. No. 343621).

These 25 solufforiSRRRAKRBMIN Ay BERRID I 590%ﬁ%@ﬁd@“%ﬂéwtﬂé‘cﬂﬁ&?@ﬁﬂwL@BK

ultracentrlfuge(mln ﬁgpmfb’z /2[§ecrq’;ocafcr%@&lmgombnﬁr@m@aqbe@f];hwm@aﬁmuﬁoeﬁn Impess the
supernatant a d and diluted % ;l; Pg)and 1:1000 with the r s ective oIvent sed (w, aterhol
PBS buffer 7. HSFFE 5. Florh SallF ahtlaneL et IS RT3 2050008 2

suitable for Hl?e_mmalysllgr&pﬂ]muy with the y axis for MCRjhrand the x axis for time [sec.].
15 a.9) Inhibition of the thrombus-bound coagulation factorsthrombin and factor Xa

Blood clots formed either prior to initiation ofdrapy with anticoagulants, during therapy breaks
or in spite of therapy contain large amounts of gutation factors which may favour the
progressing thrombus formation. These coagulatatofs are bound firmly to the thrombus and
cannot be washed out. In certain clinical situatjahis may result in a risk for the patient. le th
20 tests carried out below, both thrombin and factar Baving biological (procoagulatory) activity

can be demonstrated in human thrombi.

Thrombi formedn vitro

Thrombi are formedn vitro from human plasma and examined for the activitythaf bound
coagulation factors thrombin and factor Xa. To #isl, 300 ul of plasma are mixed with 30 ul of
25 lipid vesicles and 30 pl of an aqueous calcium ritho solution in a 48-well MTP plate and
incubated for 30 min. This and the following stegre carried out at 37°C and with constant
agitation (300 rpm). The thrombi formed are transf@ into a new 48-well MTP plate and washed
twice with 0.9% strength sodium chloride solutiorepa period of 10 min, the thrombus being
dabbed on filter paper during the washing steps. thhombus is transferred into buffer B (Owens
30 Veronal Buffer, 1% BSA) and incubated for 15 mimpbed on filter paper and incubated in test
substance of various concentrations in buffer B3ormin. The clots are then washed twice as
described above. The thrombi are dabbed and traedfato buffer D: (240 pl Owren’s Veronal
Buffer, 1% BSA and 15.6 mM calcium chloride) andcubated with or without 0.6 uM
prothrombin for 45 min. The reaction is stoppedabdition of 75 ul of a 1% EDTA solution. The



The samples are analysed by RP-HPLC. Quantification is carried out using a two-point calibration
curve of the test compound in DMSO. The solubility is expressed in mg/l. Analysis sequence: 1.
Calibration solution 2.5 mg/ml 52. Calibration solution 20 jig/ml 3. Sample solution 1:5 4. Sample
solution 1:100 5. Sample solution 1:1000 HPLC methdkffor acids: 10 Agilent 1100 with DAD (G13
15A), quat. pump (0131 1A), autosampler CTC HTS PAL, degasser (01322A) and column thermostat
(013 16A); colt IR ESERRE RXERIHIRACERABHSY 2 NP BT AR PUfSiL el ‘20 EMIBH HEECA:

water/phospharis aoid sdidimedlieipha%e B35 Aqatositiler fowgaieathrit mmitieglkadieei 0F0. thiviend,
85% A, 15% B; ramp: 0.5-3 min 10% A, 90% B. 3:3.5 mm 10%.A, 90% B, ramp: 3,5-4 mm 85% A, .
15% B; 4-5 mm o A, 15% B. method for bases: Agilent Wi , quat.

AESBsas TR s e e i g (R s WS e

pump (0131 1AEaauesamp ity aasCarTesiang reRstpa$3e9/EBEBPPA) and column thermostat (01316A);
column: VDSoptilab Kromasil 100 C18, 60 x 2.1 mm, 3 5 if; temperature: 30C; mobile phase A: water
+ 5 ml perghlorigeagistilitynsiilesphiremBusicetioaittHeifipvy wiens. sbpplésiadgradiestlétle mmddka
A, 2% B; ramp- Og.-t4 5 niﬁ] 10%\:@d %O 90% B;[ 4.5-6 rrt]mﬁl % At90°o.tBé ramp: %%PJ mtrrr]1 8‘1/ofA,[2%
B: 6.7-7.5 mm 834 A "SR BAR R ASYAR 5P PR SkAtES i B r d RN AL TR
pharmacokinetie$ache testriubtenoes tadaliisokfedeimpdéions formulating compositions (for example
plasma, ethanol, DMSO, PEG400, etc.) or mixtures of these solubilizers and administered

ir!t:]avenousgy lﬂft@_ﬁ_é@!cﬁﬂ?dﬁ%mil?&hF_@rﬁf%iﬁ,09$_rr96W&&%{W@%B%&Wﬁ%@ﬁdﬁ@fﬁﬁ%%t
either as a bolus injection or as an infysion. The doses administered are in the range from 0.1 to,
oo, Blood S5k RTINS (AR O e B JPARSCERT M RiEm e SRS RSPt
period_ ofJ_Lalp tdmﬁmt_)iﬁu_ralmennbeeprievsomé ba_saepumampieﬁambmngamwmuet &ad bdhe@:&e@lsﬁy tdkan.
Quantitative deiepinglieRPLhmAuRsIansss LG ieskaamples (leaAlarRLRing calibration samples
adjusted in the matrix in question. Proteins - 147 - present in the samples are removed by
precipitation with acetonitrile or methanol. The samples are then fractionated %{(HPLC using
reversed-phast'EdNAAHCH 2o5H0 9 RSB BRSS PRGN BYOIG &S B AYANA NIH& agcarily
HPLC system|ibedeqp ishviayariwhieHpbysattye niestabis fsare A&t 3000 bhhpée Cemdio e anassnbus.
spectrometer lied Bjosystems, Darmstadt, Germany), 5The plasma concentyation time course is
nalysed usind s Gk e e B S0 B e QAR 28000 AN ARG,
is examiréd bydhtiono 188ting/ )aldhetled yuihusiexpdtit e ¢¥I enceiisepischO@rabl epdsipre sbidide a

specific transpQRAIT QN8R MBolhakkBLD BorR BRI RSP §8bdiahles 23462003 6 hAR e
Fischer H, Tabatabaei A, Poli S, Huwyler J, J. Med. Chem. 46, 1716-1725 (2003); Merino G, Jonker
JW, WagenaatPeplaiag! mqwgﬁfa AUTRRIEsES P BlarRIE! A‘I-PLB‘?BEI\‘/V ‘?'Eﬂ‘ébd\é.o@é’\(?sﬁ’é"jﬂ-
618 (2005)). Tibrdrisoendetheasrid atricultivaledion 24 -eaclceung hiiieapthtegadlontddo b flayiestence
determine the permeation,-the substances, in HUES buffer are, added either apically (A) or basall

o he colr, ar O EloriNE HeCoAc P B IEOSe Do Bk D HEnC AT o R of B
trans-cordpartfivonescenganbpectromnbCandysshibhedraypdaetdu dadasitsiatéth biierg thet foprl 4hES

published by Sghwiak-£l-abréhsthsies is classified as actively transported when the ratio of Papp
(B-A)/Papp (A-B) is > 2 or < 0.5.

Intracardial thrombi formedah vivo (patient material)

The experiments are repeated with thrombi takem ftioe left ventricle of patients during heart
surgery. To this end, the thrombi were thawed analed into pieces (wet weight 10-100 mg).

25 Depending on the protocol, the thrombi are useer aftpeated washing or without washing, and
the thrombin activity is measured analogously @ itiethod described above using the substrate
I-1120 (final concentration 100 uM).

a.10) Specific diagnosis of impaired coagulation and organ function in endotoxaemic mice

and rats
30

Thrombin/antithrombin complexes




Determination of the endotorinaemia activity (in vivo) The examination is carried out using rats or mice.
In the mouse model (NMRI, male), LPS (Escherichia coil serotype 055:B5, Sigma-Aldrich) is injected
50 mg/kg intraperitoneally. The test 20 substances are administered up to one hour prior to the LPS
injection either intravenously via the tail vein, subcutariésusly, intraperitoneally or orally using a
stomach tube._Four hours after the LPS administration, the animal is anaesthetized (Ketavet/Rompun)
and the abdom8FPERIFEREEMRMAIR e R ERIANEIE ARSI ABHE TS 238 Wiy (loRfsuR: BEMEFeightttEg /
13 times 100 whrésnbijedtechétt@bdedensisiebs catgalivn adioad sanapdedeleauinkdl)siagade i etz
30 sec. Various 25 parameters, far example cellula bﬁ)od components, (in particular ervthrocytes
eukocytos and e e e o G R A e o B oy,
dysfunction orcerytitudaiiore st achbAdlsgrapte detéentre d ddsah tthBlofopdsDasarip tias ssfnde iseshaken

used for DIC 155500 fath e £Clb8RrPEmpBrafvauietmkSLampedisselyrd iy BRSNS suction,

administered to male Wistar 30 rats at a dosage of 250 jtg/ kg intravenously into the tail vein

(administratio®W@ e avelif/RgEhree EgtesnEtaneshsuisBiRRyah ARG Dt 125 1H096/409digH is
administered QRN GRABYREPHHIPthYQhHRE édﬁ}ﬂ%@@mﬁmﬁpﬂ%&é&%ﬁ%mm&% thcaRiidd at
e

hours after the LPS injection, the animals are exsanguinat puncture of the heart in terminal
anaesthesia (TPRBRIRIRF A tipido-Miks The 52 éiﬁﬁéhfi@r‘ﬁﬁ%%ﬁﬁﬁ%‘e‘& 1RtHELE tHRRH SN
of fibrinogen, RasA Alfed (BEogiRisny MbigctRfipnalbuseae @aiaenedsontie seieaninatipmef iver
enzymes, kidney function parameters and cytokines. TNFa and 1L-6 are determined usi

commercllly AT i {60k £ SRS RBP Sl 195500 SRR TR MR s (OBl Areddhe o
organ function;dmuexiangideefty énohemuredenttiodlampy©ssiite geadeial pressures, urine excretion,
kidney perfusion and blood gases and acid/base state. C.Exemplary embodiments of pharmaceutical
compositions p,EheEPEBPHRES 3GSQI6HY to the invention can be converted into pharmaceutical
preparations in 10the following ways: Tablet: Composition: 100 mg of the compound according to the
invention, 50 of lactose (monohydrate), 50 mq of corn starch (native), 10 mg of -
potyiny oy o IR BB BEREThGTR A CEE S AL R0 PP DL AP R g RdgIAp T
stearate. Tablet \Mmglfurz_:lizrmgf D';aaiuﬁe_memm, oaghns di)cwdqiwt@azmnri?m_apara\tmh_wbw ntiveture
of the compouqd eeairingriedihe nvatianiagiese aa siarduiiaespuateslontin &5% SOihate,

solution (m/m) of PVP in water. The granules are dried and then mixed with the 20 magnesium

stearate for 5 HVHTEREAAIS rRIRRfeiSs ERMHHSSSk AN @ SRR iBIfaldalSERipRSS SriBetBB N8 TR

format of the tabigtxips weidaltieing porapiessty aioreeieinindtbbimusaddéar thipsamerastiviaRtiase

VRIS TR R AR LT
protein, total albumin and fibrinogen. The valuégegndications concerning the function of the

20 kidneys, the liver, the cardiovascular system &edalood vessels.

Parameters for inflammation

The extent of the inflammatory reaction triggergdelndotoxin can be detected by the increase of
inflammation mediators, for example interleukins 18 and 10), tumour necrosis factor alpha or
monocyte chemoattractant protein-1 in the plasnmathis end, ELISAs or the luminex system

25 may be used.

b) Deter mination of the antithrombotic activity (in vivo)

b.1) Arteriovenous shunt and haemorrhage model (combi-model rat)

Fasting male rats (strain: HSD CPB:WU) having aghtiof 300-350 g are anaesthetized using

Inactin (150-180 mg/kg). Thrombus formation isiatiéd in an arteriovenous shunt in accordance
30 with the method described by Christopher N. Bertyak, Br. J. Pharmacol. (1994), 113,

1209-1214. To this end, the left jugular vein ahd tight carotid artery are exposed. The two

vessels are connected by an extracorporeal shing agolyethylene tube (PE 60) of a length of



Rhodigel(r) (xanthan gum from FMC, Pennsylvania, USA) and 99 g of water. - 149 - Preparation: The
Rhodigel is suspended in ethanol, and the compound according to the invention is added to the
suspension. The water is added while stirring. The mixture is stirred for about 6 h until the swelling of
the Rhodigel is complete. 50ral solution: Compositiont4%400 mg of the compound according to the
invention, 2.5 g of polysorbate and 97 g of polyethylene glycol 400. 20 g of oral solution are equivalent

to a single dos& &"td g Bide- B PO M HiRG BB R EntibIe] BEbInERDR: ke ESHISRRE

according to tkelémggmtidrgisrauspiendeashtaitideambvdyhe mép alyjedudenesglycd | tandrpolydodpate idrie a
stirring. Stirring is continued until the.compound accordin the inventign is cpmpletely dissalyed. i.v.
Solution: 15T oA S 8 AR BB SRS FE B e et
solubility in a phgitsiogetnadeptairn sbieadtidy brdhipratyerishiedsoanadiaielyridesougiwi, of the

glucose sglutigyaYaRBAASNEGWRR HRHEIRMBA KRt eBOMHOR 8 steidiged by filtration and filled into

sterile and pyrogen-free injection containers. - 150 - Patent Claims 1.Compound of the formula in
e A SR T A S B
tail of the rats is docked by 3 mm using a razadbl The tail is then placed into physiological
saline kept at a temperature of 37°C, and the bigeflom the cut is observed over a period of
15 min. What is determined are the time until biegdceases for at least 30 seconds (initial
10 bleeding time), total bleeding time over a periéd.® minutes (cumulative bleeding time) and the

quantitative blood loss via photometric determimaidf the collected haemoglobin.

Before the extracorporeal circulation is set up #dratip of the tail is docked, the test substances

are administered to the animals while awake eititeavenously via the contralateral jugular vein

as a single bolus or as a bolus with subsequenincaus infusion or orally using a pharyngeal
15 tube.

C) Solubility assay

Reagents required:

« PBS buffer pH 7.4: 90.00 g of NaCl p.a. (for ex¢arderck Art. No. 1.06404.1000), 13.61 g of
KH,PQO, p.a. (for example Merck Art. No. 1.04873.1000) &d35 g of 1N NaOH (for example
20 Bernd Kraft GmbH Art. No. 01030.4000) are weighetbia 1 | measuring flask, the flask is filled

with water and the mixture is stirred for aboutduh

« Acetate buffer pH 4.6: 5.4 g of sodium acetate K.,® p.a. (for example Merck Art. No.
1.06267.0500) are weighed into a 100 ml measutaskfand dissolved in 50 ml of water, 2.4 g of
glacial acetic acid are added, the mixture is mgué 100 ml with water, the pH is checked and,

25 if required, adjusted to pH 4.6.

« Dimethyl sulphoxide (for example Baker Art. No.5712500)

» Destilled water

Preparation of the calibration solutions:

Preparation of the stock solution fo calibrationigmns: About 0.5 mg of the active compound
30 are weighed accurately into a 2 ml Eppendorf Safekltube (Eppendorf Art. No. 0030 120.094),



N or

....-mO0 10

10

15

20

25

30

- 145 -

DMSO is added to a concentration of 600 pg/ml éikeimple 0.5 mg of active compound + 833 pl

of DMSO) and the mixture is vortexed until everytihhas gone into solution.

Calibration solution 1 (20 ug/mi)1000 pl of DMSO are added to 34.4 pul of the staukit&on,

and the mixture is homogenized.

Calibration solution 2 (2.5 pg/ml}00 ul of DMSO are added to 100 pul of calibratiolugon 1,

and the mixture is homogenized.

Preparation of the sample solutions:

Sample solution for solubilities of up to 10 g/IMBS buffer pH 7.4About 5 mg of the active
compound are weighed accurately into a 2 ml Eppdrife-Lock tube (Eppendorf Art. No. 0030
120.094), and PBS buffer pH 7.4 is added to a aunaton of 5 g/l (for example 5 mg of active
compound + 500 pl of PBS buffer pH 7.4).

Sample solution for solubilities of up to 10 g/ldcetate buffer pH 4.6About 5 mg of the active
compound are weighed accurately into a 2 ml Eppdrkfe-Lock tube (Eppendorf Art. No. 0030
120.094), and acetate buffer pH 4.6 is added tmaentration of 5 g/l (for example 5 mg of active
compound + 500 pl of acetate buffer pH 4.6).

Sample solution for solubilities of up to 10 g/lvilater: About 5 mg of the active compound are
weighed accurately into a 2 ml Eppendorf Safe-Lintle (Eppendorf Art. No. 0030 120.094), and
water is added to a concentration of 5 g/l (formeple 5 mg of active compound + 500 pl of

water).
Practice:

The sample solutions prepared in this manner aakeshat 1400 rpm in a temperature-adjustable
shaker (for example Eppendorf Thermomixer comfatt No. 5355 000.011 with interchangeable
block Art. No. 5362.000.019) at 20°C for 24 hours.each case 180 ul are taken from these
solutions and transferred into Beckman Polyallomentrifuge tubes (Art. No. 343621). These
solutions are centrigued at about 223 000 *g féwodr (for example Beckman Optima L-90K
ultracentrifuge with type 42.2 Ti rotor at 42 0Q#h). From each of the sample solutions, 100 pl
of the supernatant are removed and diluted 1:®0lahd 1:1000 with the respective solvent used
(water, PBS buffer 7.4 or acetate buffer pH 4.8pnfreach dilution, a sample is transferred into a

vessel suitable for HPLC analysis.

Analysis:



where is the point of attachment to the oxopyridine ring, nrepresents the number 1, 2, 3 or 4,
mrepresents the number 1 or 2, 15R4represents hydrogen, methyl, ethyl, cyclopropyl, cyclobutyl,
2-hydroxyeth- 1-yl, 3-hydroxyprop-1-yl, 2-methoxyeth-1-yl, 3-methoxyprop-1-yl,
4-hydroxycyclohex-1-yl, tetrahydrofuran-2-ylmethyl or 34%-dioxan-2- ylmethyl, R5represents hydrogen,
methyl or ethyl, - 151 - R4 and R5 together with the nitrogen atom to which they are attached form a
pyrrolidin- 1-yT Mhg2RRIes BIE ARAHEET Y FBTH G -PH AR CASABIHRG IMA-y3nghg huo-point calibration
1,1-dioxothionearpé olinkd-ykirtugn ol 0xBrepanThy Saingikge dprossbyl pipegdzin- 1-yl or a
4-hydroxypiperidin- 1-y1 ring, 5R6represents hydrogen, methyl, ethyl, cyclopropyl, cyclobutyl,
2-hydroxyeth- ,&ﬁ&|y§1§‘§’é’d8§b{9é9p'l‘y|' 2-methoxyeth- 1 -yl, 3 -methoxyprop-I-yl,
4-hydroxycyclohex-1-yl, tetrahydrofuran-2-ylmethyl or 1,4-dioxan-2- ylmethyl, R7represents hydrogen,
methyl or ethyl, 10R6_and R7 together with the nitrogen atom to which they are attached form a
pyrrolidin- 1-y1 rir?g, gi%@?%%&%ﬁ?ﬂﬁ&?h 1-y1 ring, a morpholin4-y1 ring, a
1,1-dioxothiomorpholin-4-y1 ring, a 1,4-oxazepan-4-y1 ring, a 4-methylpiperazin- 1-y1 or a
4-hydroxypiperidig- 1Galikiaton solutigsy Ghe@fits salts, its solvates or the solvates of its salts.
152.Compound according to Claim 1, characterized in that R2 and

representschloring, trifamineeihieisy, rethoxymethyl, represents hydrogen or methyl,
methyl,ethyl,n-propyl,methoxyor 20

4. Sample solution 1:100

5. Sample solution 1:1000

HPLC method for acids:

10 Agilent 1100 with DAD (G1315A), quat. pump (G131lAutosampler CTC HTS PAL, degasser
(G1322A) and column thermostat (G1316A); columne®imenex Gemini C18, 50 x 2 mm, 5 {;
temperature: 40°C; mobile phase A: water/phosphacid pH 2; mobile phase B: acetonitrile;
flow rate: 0.7 ml/min; gradient: 0—0.5 min 85% A% B; ramp: 0.5-3 min 10% A, 90% B; 3-3.5
min 10% A, 90% B; ramp: 3.5-4 min 85% A, 15% B; 4t 85% A, 15% B.

15 HPLC method for bases:

Agilent 1100 with DAD (G1315A), quat. pump (G131lAutosampler CTC HTS PAL, degasser

(G1322A) and column thermostat (G1316A); column:Sdptilab Kromasil 100 C18, 60 x 2.1

mm, 3.5 u; temperature: 30°C; mobile phase A: watérml perchloric acid/l; mobile phase B:

acetonitrile; flow rate: 0.75 ml/min; gradient: 050nin 98% A, 2% B; ramp: 0.5-4.5 min 10% A,
20 90% B; 4.5-6 min 10% A, 90% B; ramp: 6.5-6.7 mif®8, 2% B; 6.7-7.5 min 98% A, 2% B.

d) Deter mination of pharmacokinetics (in vivo)

To determine thén vivo pharmacokinetics, the test substances are dissoweaarious formulating
compositions (for example plasma, ethanol, DMSOG®ED, etc.) or mixtures of these
solubilizers and administered intravenously or palp to mice, rats, dogs or monkeys.
25 Intravenous administration is carried out eithemasolus injection or as an infusion. The doses
administered are in the range from 0.1 to 5 mgBtgod samples are taken by means of a catheter
or as sacrifice plasma at various times over aodeof up to 26 h. Furthermore, in some cases,
samples of organs, tissue and urine are also t&amntitative determination of the substances in

the test samples takes place using calibration lesnguljusted in the matrix in question. Proteins



R.3 represents a group of the formula RI R4 or

10

15

20

25

30
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present in the samples are removed by precipitatitmacetonitrile or methanol. The samples are
then fractionated by HPLC using reversed-phasenuaduin a 2300 HTLC system (Cohesive
Technologies, Franklin, MA, USA). The HPLC systesrcoupled via a turbo ion spray interface to
an API 3000 Triple Quadropole mass spectrometepliég Biosystems, Darmstadt, Germany).

The plasma concentration time course is analysied asvalidated kinetic analysis program.

The affinity of a substance for a transport proteiexamined byn vitro testing in a flux assay
using Caco-2 cells or cells which are overexpressed specific transporter (Troutman MD,
Thakker DR, Pharm. Res. 20 (8) 1210- 1224 (2008hw&ab D, Fischer H, Tabatabaei A, Poli S,
Huwyler J, J. Med. Chem. 46, 1716-1725 (2003); MeG, Jonker JW, Wagenaar E, Pulido MM,
Molina AJ, Alvarez Al, Schinkel AH, Drug Metab. iss. 33 (5) 614- 618 (2005)). To this end,
the cells are cultivated on 24- or 96-well filtelates for 4 to 15 days. To determine the
permeation, the substances in HEPES buffer aredadidleer apically (A) or basally (B) to the
cells, and the mixture is incubated for 2 h. Afdeh and 2 h, samples are taken from the cis- and
trans-compartments and analysed by LC-MS/MS. ThmpRalue is calculated using the formula
published by Schwab et al. A substance is classd&actively transported when the ratio of Papp
(B-A)/Papp (A-B) is >2 or < 0.5.

€) Deter mination of the endotoxinaemia activity (in vivo)

The examination is carried out using rats or micethe mouse model (NMRI, male), LPS
(Escherichia coliserotype 055:B5, Sigma-Aldrich) is injected 50 kggihtraperitoneally. The test
substances are administered up to one hour prittvet@.PS injection either intravenously via the
tail vein, subcutaneously, intraperitoneally orligraising a stomach tube. Four hours after the
LPS administration, the animal is anaesthetizedg¥at/Rompun) and the abdomen is opened by
surgery. Sodium citrate solution (3.2% w/v) (foraaubody weight in g / 13 times 100 pl) is
injected into the lower vena carva, and a bloodpartabout 1 ml) is taken after 30 sec. Various
parameters, for example cellular blood componeimspérticular erythrocytes, leukocytes and
platelets), lactate concentration, coagulationvatitin (TAT) or parameters of organ dysfunction

or organ failure and mortality are determined fribv@ blood.

f) Description of the method used for DIC testson rats

LPS (E. coli O55 B5, manufactured by Sigma, digslin PBS) is administered to male Wistar
rats at a dosage of 250 pg/ kg intravenously imotail vein (administration volume 2 ml/kg). The
test substance is dissolved in PEG 40Q'H60%/40% and administered orally (administration
volume 5 mi/kg) 30 minutes prior to the LPS injeati 1, 5 or 4 hours after the LPS injection, the

animals are exsanguinated by puncture of the lreaerminal anaesthesia (Trapaha00 mg/kg



R6N m 0 where is the point of attachment to the oxopyridine ring, is the number 1, 2 or 3,
25represents the number 1 or 2, - 152 - R4represents hydrogen, methyl, ethyl, cyclopropyl, cyclobutyl,
2-hydroxyeth- 1-yl, 3-hydroxyprop-1 -yl, 2 -methoxyeth- 1 -yl, 3 -methoxyprop-I-yl,
4-hydroxycyclohex-1-yl, tetrahydrofuran-2-ylmethyl or 348-dioxan-2- ylmethyl, 5R5represents
hydrogen, methyl or ethyl, or R4 and R5 together with the nitrogen atom to which they are attached
form a pyrrolidiR) 1370 rfriliale PARG Ry ARIBHRSY P51t -BIAtAA L TG RN E Y T%ﬁg,aﬁd platelet
1,1-dioxothionmarpbelinapdnting, sedydoxartraiandd fyi thegdateedibrmetthy i pergnies 1 Rrdnel dunction
4-hydroxypiperidin- 1-y1 ring, Rérepres hydrogen, methyl. ethyl, cyclopropyl, .cyclob

o hydronyet BT R SRR, JUR AT P e o RSy Qv s
4-hydroxycycl@Rék- Bydieisahydrofuran-2-ylmethyl or 1,4-dioxan-2- ylmethyl, 15R7represents
hydrogen, methyl or ethyl, R6 and R7 together with the nitrogen atom to which they are attached form

a py(;rolidi?]- 113’15%!@{0%85@]3@@&%&)’:‘9}@@@Baﬂalﬁét@'@g%m@ﬁﬁﬁ}%i,nﬂr%%&ﬂﬂalé left- and right-
1,1-dioxothiomorpholin-4-y1 ring, a 1,4-oxazepan-4-y1 ring, a 4-methylpiperazin- 1-y1 or
& hyclrorypipel RIS PSS 885" GHE G 1 oaiiere WA o iR VRAT  ASLIE0Y eibanta
according to Glaisbaser 2atharacterized in that represents methyl, ethyl, n-propyl, methoxy or
methoxymethyl, R2represents hydrogen or methyl,

C. Exemplary embodiments of phar maceutical compositions

The compounds according to the invention can beverded into pharmaceutical preparations in

10 the following ways:

Tablet:

Composition:

100 mg of the compound according to the inventsthmg of lactose (monohydrate), 50 mg of
corn starch (native), 10 mg of polyvinylpyrrolidorl®VP 25) (from BASF, Ludwigshafen,

15 Germany) and 2 mg of magnesium stearate.

Tablet weight 212 mg. Diameter 8 mm, radius of atuve 12 mm.

Preparation:

The mixture of the compound according to the inimtlactose and starch is granulated with a

5% strength solution (m/m) of PVP in water. Thengilas are dried and then mixed with the
20 magnesium stearate for 5 minutes. This mixtureoimpressed using a conventional tablet press

(see above for format of the tablet). As guideliaesompressive force of 15 kN is used for the

compression.

Oral suspension:

Composition:

25 1000 mg of the compound according to the inventt®)0 mg of ethanol (96%), 400 mg of
Rhodigef (xanthan gum from FMC, Pennsylvania, USA) and @9 gater.

10 ml of oral suspension are equivalent to a sidgkee of 100 mg of the compound according to

the invention.



and - 153 - where is the point of attachment to the oxopyridine ring, is the number 1, 2 or 3,
5mrepresents the number 1 or 2, R4represents hydrogen, methyl, ethyl, cyclopropyl, cyclobutyl,
2-hydroxyeth- 1-yl, 3-hydroxyprop-1-yl, 2-methoxyeth-1-yl, 3-methoxyprop-1-yl,
4-hydroxycyclohex-1-yl, tetrahydrofuran-2-ylmethyl or 348-dioxan-2- ylmethyl, 10R5represents

hydrogen, methyl or ethyl, R6represents hydrogen, methyl, ethyl, cyclopropyl, cyclobutyl,

2-hydroxyeth-25#2 roxyprop-1-yl, 2-methoxyeth-1-yl, 3-methoxyprop-1-yl,

4-hydroxycyclohex-1-yl, tetrahydrofuran-2-ylmethyl or 1,4-dioxan-2- ylmethyl, 15R7represents
hydrogen, meifiye Ghethgt! it srrpefdgdsaleshasdohratdeoramdawiowtiog of itedaienihConagdaddo the

according to agygh (RIMSThd Ui &N ABEA AL IRBHR! SRR LY 06 TP taBNY Tﬂﬁ’_ﬂﬁtﬁ%ﬁ?

hydrogen, 20or represents methyl, R2 represents methyl, and -

R.3representsSYEHHGPbINB &R ARES complete.

5 Oral solution:

Composition:

500 mg of the compound according to the invent,g of polysorbate and 97 g of polyethylene
glycol 400. 20 g of oral solution are equivalentacsingle dose of 100 mg of the compound

according to the invention.
10 Production:

The compound according to the invention is suspemaehe mixture of polyethylene glycol and
polysorbate while stirring. Stirring is continuedtili the compound according to the invention is

completely dissolved.
I.v. solution:

15 The compound according to the invention is dissbhad a concentration below saturation
solubility in a physiologically acceptable solvéfdr example isotonic sodium chloride solution,
glucose solution 5% and/or PEG 400 solution 30%)e $olution is sterilized by filtration and

filled into sterile and pyrogen-free injection caimers.



RI R6N where is is the point of attachment to the oxopyridine ring, Srepresents the number 2,
represents the number 1, R4represents 2-hydroxyeth-1-y1 or 4-hydroxycyclohex-1-yl, R5represents
hydrogen, R6represents 2-hydroxyeth-1-y1 or 4-hydroxycyclohex-1-yl, 10R7represents hydrogen, or
one of its salts, its solvates or the solvates of its salts: 52@ompound according to any of Claims 1 to 3,
characterized in that represents methoxymethyl, R2represents hydrogen, 15or represents methyl,
R2 representm R.3represents a group of the formula - 155 - n * where is the point of
attachment to the oxopyridine ring, represents the number 2, 5SR4represents 2-hydroxyeth-1-y1 or
4-hydroxycycléhex-1§ompound of the formula

3 0 R o)
) Y c
) Nv(kH >\
- N \
0,
Rl
@]

in which

5 R! represents chlorine, trifluoromethoxy, methyl, yéth n-propyl, methoxy,

methoxymethyl or ethoxymethyl,

R? represents hydrogen or methyl,
and
R® represents a group of the formula

R7

4
s o
’T| n* or R6/ m O

RS

10 )
where
* is the point of attachment to the oxopyridineg;i
n represents the number 1, 2, 3 or 4,
m represents the number 1 or 2,
15 R represents hydrogen, methyl, ethyl, cyclopropytlabutyl, 2-hydroxyeth-

1-yl,  3-hydroxyprop-1-yl, 2-methoxyeth-1-yl,  3-mettyprop-1-yl,
4-hydroxycyclohex-1-yl, tetrahydrofuran-2-ylmethybr 1,4-dioxan-2-
yimethyl,

R represents hydrogen, methyl or ethyl,

20 or



R5represents hydrogen, or one of its salts, its solvates or the solvates of its salts. 6.Compound
according to any of Claims 1 to 4, characterized in that represents methyl, 10R2represents hydrogen,
or represents methyl, R2 represents methyl, and 15R.3represents a group of the formula RI R6 N..
where - 156 - R.2represents hydrogen, or one of its'skits; its solvates or the solvates of its salts.
7.Process for preparing a compound of the formula (1) or one or its salts, its solvates or the solvates of

its salts according to Claim ¥, @&r & (988 WAt SANUre8RH IR & tHBIF8 HhEK 2 cIPHN iy
and R2 have the meaning given inpGilaitaii; 1ayiciXge presestadxyaiotyloyriwiiditige ring, a morpholin-

4-yl ring, a 1,1-dioxothiomorpholin-4-yl ring, a4tpxazepan-4-yl ring, a
4-methylpiperazin-1-yl or a 4-hydroxypiperidin-Lfing,

5 R® represents hydrogen, methyl, ethyl, cyclopropytliabutyl, 2-hydroxyeth-
1-yl, 3-hydroxyprop-1-yl, 2-methoxyeth-1-yl, 3-mettyprop-1-yl,
4-hydroxycyclohex-1-yl, tetrahydrofuran-2-ylmethybr 1,4-dioxan-2-

yimethyl,
R’ represents hydrogen, methyl or ethyl,
10 R® and R together with the nitrogen atom to which they atgached form a

pyrrolidin-1-yl ring, a 2-methoxymethylpyrrolidin-ll ring, a morpholin-
4-yl ring, a 1,1-dioxothiomorpholin-4-yl ring, a4tpxazepan-4-yl ring, a
4-methylpiperazin-1-yl or a 4-hydroxypiperidin-Lfing,

or one of its salts, its solvates or the solvates®salts.

15 2. Compound according to Claim 1, characterized ih tha
R! represents chlorine, trifluoromethoxy, methyl, ythn-propyl, methoxy or
methoxymethyl,
R? represents hydrogen or methyl,
and
20 R? represents a group of the formula
R7
R* IL
\NH?* o R %o/
ls
where
* is the point of attachment to the oxopyriditiegy
n is the number 1, 2 or 3,

25 m represents the number 1 or 2,



is reacted with a compound of the formula 10R4NRS5 in which R4 and R5 have the meaning given in
Claim 1, to give a compound of the formula in which n, RI, R2, R4 and R5 have the meaning
given in Claim 1, 150r [B] a compound of the formula in which m, R1 and R2 have the meaning given
in Claim 1, and Yrepresents hydroxyl or chlorine, is red€&d with a compound of the formula H (V) 5 in
which R6 and R7 have the mganing given in Claim 1, to give a compound of the formula in which m,

RI, R2, R6 and R7 have themeanlRg GRS HEI29E . MEN'Y 6V o BHICRERBHFRY Y. e s 1
to 6 for the treatment and/or prophydgxis afidigensesP1yse ob-anetiopgthd 3tcordingtymoy-ofyl,

Claims 1 to 6 for preparing a medigcament for the treatment and/or prophylaxis of diseases.. 10. Use of
a compound according to any of C%ai%srof( ¥cc)ygpg]ref)(r%ﬁ/<lsirin%?éaﬁ}/g@%grr%%%t}?fé??%hg r5t?1es’§tr?{8)ﬁ?rfr21§d/or
prophylaxis of thromboembolic disyraeiwl11. Use of a compound according to any of Claims 1 to 6 for
preventing blood coagulation in - 158 - 12. Medicament, comprising a compound according to any of

Claims 1 t9 6 in combinatiomwith aspiredrmoRieKxsyphamBageutieally acceptable auxiliary. 13.
Medicament comprising a compound according to any of Claims 1 to 6 in combination with a further

active compound. or

R* and R together with the nitrogen atom to which they atgached form a
pyrrolidin-1-yl ring, a 2-methoxymethylpyrrolidin-ll ring, a morpholin-
4-yl ring, a 1,1-dioxothiomorpholin-4-yl ring, a4tpxazepan-4-yl ring, a
10 4-methylpiperazin-1-yl or a 4-hydroxypiperidin-Lfing,

R® represents hydrogen, methyl, ethyl, cyclopropytliabutyl, 2-hydroxyeth-
1-yl, 3-hydroxyprop-1-yl, 2-methoxyeth-1-yl, 3-mettyprop-1-yl,
4-hydroxycyclohex-1-yl, tetrahydrofuran-2-ylmethybr 1,4-dioxan-2-
yimethyl,

15 R’ represents hydrogen, methyl or ethyl,

R® and R together with the nitrogen atom to which they ateached form a
pyrrolidin-1-yl ring, a 2-methoxymethylpyrrolidin-ll ring, a morpholin-
4-yl ring, a 1,1-dioxothiomorpholin-4-yl ring, a4tpxazepan-4-yl ring, a
4-methylpiperazin-1-yl or a 4-hydroxypiperidin-Lfing,

20 or one of its salts, its solvates or the solvatesalts.
3. Compound according to Claim 1 or 2, characteripetthat
R! represents methyl, ethyl, n-propyl, methoxy orhogymethyl,
R? represents hydrogen or methyl,
and

25 R? represents a group of the formula



514.Medicament according to Claim 12 or 13 for the treatment and/or prophylaxis of thromboembolic
disorders. 15. Method for preventing blood coagulation in vitro, characterized in that an anticoagulatory
effective amount of a compound according to any of Claims 1 to 6 is added. 16. Use of a compound
according to any of Claims 1 to 6 for preparing a mediéafent for the 10treatment and/or prophylaxis of
pulmonary hypertension. 17. Use of a compound according to any of Claims 1 to 6 for preparing a
medicament for the treatment and/or prophylaxis of sepsis, systemic inflammatory syndrome (SIRS),
septic organ dysfunction, septic o a and multlorganﬁllur ute resplratory distress
syndrome (ARDS), acute lung muﬁ?y\( Eﬁ&%pm Shock ard/or séminated 15intravascular
coagulation™). 18. Compound as defingd in any of Claims 1 to 6 for use in a method for the treatment
and/or prophylaxis of thromboembolic disorders. -

where
* is the point of attachment to the oxopyriditegy
n is the number 1, 2 or 3,

5 m represents the number 1 or 2,

R* represents hydrogen, methyl, ethyl, cyclopropytiabutyl, 2-hydroxyeth-
1-yl, 3-hydroxyprop-1-yl, 2-methoxyeth-1-yl, 3-mettyprop-1-yl,
4-hydroxycyclohex-1-yl, tetrahydrofuran-2-ylmethybr 1,4-dioxan-2-
yimethyl,

10 R represents hydrogen, methyl or ethyl,

R® represents hydrogen, methyl, ethyl, cyclopropytliabutyl, 2-hydroxyeth-
1-yl, 3-hydroxyprop-1-yl, 2-methoxyeth-1-yl, 3-mettyprop-1-yl,
4-hydroxycyclohex-1-yl, tetrahydrofuran-2-ylmethybr 1,4-dioxan-2-
yimethyl,

15 R’ represents hydrogen, methyl or ethyl,

or one of its salts, its solvates or the solvates®alts.

4. Compound according to any of Claims 1 to 3, charazsd in that
R! represents methyl or methoxy,
R? represents hydrogen,
20 or
R! represents methyl,
R? represents methyl,

and



10

15
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represents a group of the formula

R
R* IL
\NH?* o R %o/
ls
where
* is the point of attachment to the oxopyridineg;i
n represents the number 2,
m represents the number 1,

R* represents 2-hydroxyeth-1-yl or 4-hydroxycyclofiex,
R represents hydrogen,
R® represents 2-hydroxyeth-1-yl or 4-hydroxycycloteyk,

R’ represents hydrogen,

or one of its salts, its solvates or the solvatas®alts.

Compound according to any of Claims 1 to 3, ab@rized in that

Rl

R2

or

represents methoxymethyl,

represents hydrogen,

represents methyl,

represents methyl,

represents a group of the formula



10

15

20

- 155 -

R '
where
* is the point of attachment to the oxopyridineg;i
n represents the number 2,

R represents 2-hydroxyeth-1-yl or 4-hydroxycycloteyk,
R represents hydrogen,
or one of its salts, its solvates or the solvatets®salts.

Compound according to any of Claims 1 to 4, charawgd in that

R! represents methyl,

R? represents hydrogen,

or

R! represents methyl,

R? represents methyl,

and

R® represents a group of the formula

where
* is the point of attachment to the oxopyridineg;i
m represents the number 1,

R® represents 2-hydroxyeth-1-yl or 4-hydroxycycloteyk,



10

15

- 156 -

R’ represents hydrogen,
or one of its salts, its solvates or the solvatas®alts.

Process for preparing a compound of the formularlpne or its salts, its solvates or the

solvates of its salts according to Claim 1, chanmdogd in that

[A] a compound of the formula

S
H
. QVN \\ o

O

in which n, R and R have the meaning given in Claim 1, and
X represents hydroxyl or bromine,

is reacted with a compound of the formula

H
e N ()

in which R and R have the meaning given in Claim 1,

to give a compound of the formula

0
5/ Cl
R n/ >\O
N N\)\/H P \
— N X (1)

in which n, R, R, R* and R have the meaning given in Claim 1,
or

[B] a compound of the formula



10

15

10.

11.
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(@]
m » Cl
() N\/k'* N\
— N . (IV)
(@]

in which m, R and R have the meaning given in Claim 1, and
Y represents hydroxyl or chlorine,

is reacted with a compound of the formula

H
Re/N\R7 V)

in which ¥ and R have the meaning given in Claim 1,

to give a compound of the formula

Cl

e
/_ N N\)\/H S\\ (Ib)
o]

in which m, R, R, R° and R have the meaning given in Claim 1.

Compound according to any of Claims 1 to 6 for tremtment and/or prophylaxis of

diseases.

Use of a compound according to any of Claims 1 for@reparing a medicament for the

treatment and/or prophylaxis of diseases.

Use of a compound according to any of Claims 1 for@reparing a medicament for the

treatment and/or prophylaxis of thromboembolic digsos.

Use of a compound according to any of Claims 1 torGreventing blood coagulation in

vitro.



10

15

12.

13.

14.

15.

16.

17.

18.
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Medicament, comprising a compound according to @nglaims 1 to 6 in combination

with an inert nontoxic pharmaceutically acceptahlgiliary.

Medicament comprising a compound according to @glaims 1 to 6 in combination

with a further active compound.

Medicament according to Claim 12 or 13 for the timent and/or prophylaxis of

thromboembolic disorders.

Method for preventing blood coagulation in vitrtvacacterized in that an anticoagulatory

effective amount of a compound according to anglafims 1 to 6 is added.

Use of a compound according to any of Claims 1 for@reparing a medicament for the

treatment and/or prophylaxis of pulmonary hypelitams

Use of a compound according to any of Claims 1 for@reparing a medicament for the
treatment and/or prophylaxis of sepsis, systemil@rimmatory syndrome (SIRS), septic
organ dysfunction, septic organ failure and mudéor failure, acute respiratory distress
syndrome (ARDS), acute lung injury (ALl), septicosk and/or DIC (“disseminated

intravascular coagulation”).

Compound as defined in any of Claims 1 to 6 forinse method for the treatment and/or

prophylaxis of thromboembolic disorders.



